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EIGHTH ANNUAL MEETING. 

The eighth annual Convention of the American Leather 
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Boston, Mass.; Morrison, C. M., Pine Grove, Pa.; Norris, C. W., 
New York City; Oberfell, Charles R., Harrisonburg, Va.; Orth, 
M. S., Boston, Mass.; Pierson, J. O., Buffalo, N. Y.; Procter, 
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PRESIDENT’S ADDRESS. 

F. P. Veitch. 

Members of the American Leather Chemists Association : 

In calling this, the eighth annual meeting, to order it is not 
my purpose to detain you with extended remarks. The sec¬ 
retary has prepared a most entertaining program for us and I 
trust that the reports which will be submitted and the papers 
read will call forth earnest discussion. 

I am gratified to see so many active members present and, 
even more so, that those more directly connected with practical 
tanning work have thought it worth while to meet with us. 

There are several matters concerning the work of our asso¬ 
ciation to which I would call your attention. In the past the 
efforts of this Association have been directed chiefly to devising 
and improving methods for the analysis of the materials used 
in the tanneries. Undoubtedly in the future the Association 
will have to continue and even improve its work along this line, 
which may be called the basic purpose of the Association. 

We have devised and improved a method for the analysis 
of tanning materials which is probably as satisfactory as we 
can hope a method of the kind to be. The methods for the 
analysis of other materials exclusive of leather itself have been 
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very well worked out by those interested in other fields and it 
seems to me that our Association can properly follow and adopt 
those methods with such changes are necessary to adapt them 
to our special purposes. In this way we can avoid unnecessary 
work. There are other lines of work to which I think this 
Association should devote more attention. We should do more 
constructive work. The leather making value of different tan¬ 
ning materials is a subject which should receive earnest atten¬ 
tion from this Association. The effect of the several fore¬ 
tanning, tanning and finishing processes on the value of leather, 
the adaptability of leather to specific purposes and its durability 
are matters which the members of this Association are best 
fitted to study. The function of bacteria and molds in tanning 
and their proper utilization is, I feel, one of the most import¬ 
ant subjects to which our members can direct their attention, 
and one from the study of which results of the greatest economic 
importance will be obtained. 

Another very important problem, one which every tanner in 
the country must sooner or later face, is the proper treatment 
and disposal of tannery wastes in order that the health of the 
community and the people residing at lower levels may not be 
seriously affected by these wastes. As it is today, these wastes 
are truly wasted. They are run into streams whose lower courses 
may furnish the water supply of large cities. Such a condition 
is no longer tolerated abroad and there can be no question but 
that the States and general government will shortly require the 
abandonment of the practice now in vogue here. Indeed, sev¬ 
eral of the States have already taken steps in this direction. It 
behooves this Association, therefore, to be prepared at the earliest 
practicable moment to dispose of tannery wastes in some harm¬ 
less and, if possible, profitable manner. 

I believe that certain of these wastes can be made to show 
a profit to the tanner and there is no question but that all of 
them can be rendered practically harmless. I would particularly 
urge that all of you who are in a position to do so would give 
this question serious consideration. You should know the qual¬ 
ity and nature of the waste at your tannery. 

The Association has an invitation from the officers and mem- 



6 


LEATHER CHEMISTS ASSOCIATION 


bers of the executive committee of the 8th International Congress 
of Applied Chemistry to be held in New York in the early 
part of September, 1912, to join the Congress and take part 
in its proceedings. I think our Association should hold its 
next annual meeting in conjunction with the organic sec¬ 
tion of the International Congress, filling certain prescribed pe¬ 
riods. We will have an opportunity to meet many of the members 
of the International Association of Leather Trades Chemists who 
will undoubtedly attend the Congress. As a matter of pride the 
Association should present as many papers as possible before the 
Congress. These papers should be based on entirely new work and 
as the time of the Congress is limited, only an abstract of each pa¬ 
per should be prepared and only the essential features of the pa¬ 
per presented before the Congress. Those of you who expect to 
present papers before the Congress should immediately communi¬ 
cate with Dr. Bernhard C. Hesse, 25 Broad St., New York City. 

Another subject to which I would direct your attention is the 
Journal of the Association. Our Journal is, beyond a doubt, 
the best one published on the subject. I feel, however, that we 
are not properly supporting it. We are not sending to the 
Journal enough new material, the results of our own work or 
experience. • I feel certain that most of us could send articles 
to the Journal without detriment to the interests of the people 
we represent. On the contrary, I believe that the dissemina¬ 
tion of general information acquired by our members would 
benefit the tanning industry as a whole. It is not necessary 
that the Journal articles should be confined to analytical work. 
The value of the Journal would be greatly increased if it con¬ 
tained good, practical articles on the various processes of leather 
making, and right here I believe our good friends, the associate 
members and tanners, could contribute materially to the work 
of this Association and also advance their own interests in the in¬ 
dustry if they would send the Journal articles based on their 
own experience. 


The Treasurer’s report was then read and referred to C. W. 
Norris and H. H. Hurt as an auditing committee. H. C. Reed 
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then read the Secretary's report, including the following statistics 


of membership: 

Total Active Members, Dec. 1,1911. no 

Total Associate Members, Dec. 1, 1911. 126 

Total. 236 

Active Members elected during the year. 11 

Associate Members elected during the year. 16 

Total additions. 27 

Active Members resigned during year ... 3 

Active Members died during year. 1 

Associate Members resigned during year.7 

Associate Members died during year. 2 

Total losses. 13 

Net gain. 14 


The report of the Committee on Oils and Fats followed, 
presented by the Chairman, C. R. Oberfell. (This report was 
published in the Journal, Dec., 1911.) A long discussion 
followed. 

The report of the Committee on Acidity of Tan Liquors was 
next presented by L. Balderston. (This report was published 
in the Journal for Dec., 1911.) 

The Secretary then read a letter from Professor Procter to 
the Association, which is printed in this issue, page 10. This 
letter called forth an extended discussion. 

The convention then adjourned to 2 P. M. 

Thursday Afternoon. President Veitch in the chair. 

E. C. Alsop read a paper on the Purification of Liquid Tan¬ 
nery Wastes by Forced Oxidation. A long discussion followed. 

A. W. Hoppenstedt next read a paper on Seal Oil, which is 
published in this number, page 13. 

The next paper was by George A. Kerr and W. F. Wilson, 
(read by Mr. Kerr), Notes on the Determination of Acid in 
Chestnut Wood and Tannery Liquors. This paper was follow¬ 
ed by discussion. 

H. C. Merrill then read a paper on Colors and Their Appli¬ 
cation to Leather, which is printed in this issue, page 15. 

The convention then adjourned to 10 the next morning. 
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Friday Morning, Dec. 8th. Vice President Griffith in the 
chair. 

The first business was the report of the Committee on Leather 
Analysis, presented by Mr. Veitch. (This report was published 
in the Journal for Dec., 1911.) A long discussion followed, 
mostly on the sugar determination problem. 

The presiding officer then called on Mr. Veitch, as a member 
of the Committee on Disposal of Tannery Wastes, for a report 
of progress. Mr. Veitch told of some work that is being done 
in regard to the fertilizer value of sediment from tannery wastes, 
but no formal report was presented. 

H. C. Reed being called on for a report from the Committee 
on Rapid Cooling of Tannin Solutions, gave the results of 
experiments showing in some cases large differences in the 
amount of “reds,” obtained by varying the mode of dissolving 
the material. A long discussion on various details of the of¬ 
ficial methods followed. 

C. W. Norris exhibited a bottle which he is using for samples 
of solid extract. It is cylindrical, with no contraction at the 
mouth, so that the sample after being wrapped in waxed paper 
may fit the bottle quite closely, thus preventing loss of mois¬ 
ture to the air in the bottle, and enabling the sample to be 
withdrawn without breaking the bottle. 

The next item was a paper by C. R. Oberfell on The Com¬ 
position of Leather From Different Parts of the Hide and the 
Importance of a Proper Sample for Analysis. (Published in this 
number, page 27. A brief discussion followed. 

Louis T. Roenitz then read a paper on Lime and Its Prepara¬ 
tion. Some discussion of Mr. Roenitz’s paper followed. The 
convention adjourned to 2 o'clock. 

Friday Afternoon. Vice-President Griffith in the chair. 

The first item was a paper by Henry W. Healy, read by H. C. 
Reed, “Are Tanners Teaching Their Superintendents How to 
Think?” (This paper is published in the present number, 
page 31. 

John H. Yocum then read his paper on the Characteristics and 
Commercial Adaptability of Hides. Mr. Yocum's paper was 
followed by a long discussion, chiefly on the subject of salt stains. 
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On motion the council was requested to appoint a committee 
on the salting and curing of hides. 

A. H. Lockwood then addressed the convention on the De¬ 
velopment of the Leather Industry in Relation to the World’s 
Hide Supply. (Mr. Lockwood’s paper, with a summary of 
the discussion which followed, is published in this issue, page 
35 -) 

A paper from Mr. W. M. Norris on Chrome Methods had 
been announced for this session. Mr. Griffith announced to 
the Association the death of Mr. Norris at Princeton, N. J., 
on Nov. 30th. The secretary was directed to convey to the 
relatives of Mr. Norris the sympathy of the Association. 

C. M. Morrison read a paper on Vegetable Tannage versus 
Chrome Tannage as Applied to Heavy Leather. After some dis¬ 
cussion of Mr. Morrison’s paper, the convention adjourned to 
10 o’clock Saturday morning. 

In the evening nearly all the members who were in Washing¬ 
ton attended a social dinner at Harvey’s cafe. 

Saturday Morning, Dec. 9 th. President Veitch in the chair. 

A. W. Hoppenstedt read his translation of Dr. E. Stiasny’s 
paper entitled “Application of the Law of Mass Action to 
Some of the Reactions of the Tanning Process.” 

Next Mr. Hoppenstedt presented his own paper on the Tan¬ 
nins, which was followed by a brief discussion. 

Alan A. Claflin then read a paper on The Tanning Properties 
of Waste Sulphite Cellulose Extracts. An extended discussion 
followed, in which the main topic was the uncertainty and diffi¬ 
culty involved in the analysis of sulphite-cellulose extracts. 

The matter of combining the next convention with the Eighth 
International Congress of Applied Chemistry, was discussed at 
some length. By an informal vote the Association signified its 
willingness to hold the next convention in September, 1912, in 
New York, at or near the time when the International Congress 
is in session. 

The ballots for members of Council having been counted, 
Charles R. Oberfell and Fritz H. Small were declared elected. 

The convention then adjourned. 
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THE MUTUAL RELATIONS OF THE A. L. C. A. AND 
THE I. A. L. T. C. 

By Professor H. R. Procter . 

I have been asked to write something for your Convention 
and I need hardly say that I am heartily interested in its success; 
but though I have a good deal of interesting scientific work 
in progress, I have unfortunately nothing ready for immediate 
publication and I do not wish to offer you any rechauffee of 
already published material. 

If however a few remarks on the joint work of the A. L. C. A. 
and the I. A. L. T. C. would be of practical interest, I should 
be very glad to be allowed to put them before you for con¬ 
sideration, premising that while any suggestions I make are 
purely on my own responsibility, I have reason to think that, 
stamped with your approval, they would be favorably received 
on this side; and that the present time is very opportune for 
their consideration. 

It is clear that the objects of the two Associations are identical, 
and that, to avoid overlapping and mutual interference, a close 
alliance between them is desirable; while on the other hand, 
absolute freedom of individual work and control must be main¬ 
tained, since not only would either side bitterly resent any at¬ 
tempted domination of the other, but the breadth of the Atlantic 
and the different conditions of the two continents interpose in¬ 
superable difficulties in the way of centralization, even were it in 
other respects desirable. 

All I therefore propose at the moment is to consider in what 
ways the two Associations can usefully cooperate, without in any 
way destroying their mutual independence; and for convenience 
sake to take these points under separate headings, and offer 
them for separate consideration. 

i. The Journals . It is obvious that much that appears in 
your Journal should be and is reprinted in Collegium and vice 
versa ; and that many of the leading leather chemists find it 
necessary to be members of both Associations in order to keep 
posted in the advances of leather chemistry. It is clear that 
setting up of the same article twice is a considerable added 
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expense, while the cost of printing additional copies is very 
small. On the other hand, distance alone quite precludes the 
idea of a joint editorship and a common journal. I may, how¬ 
ever, say that on this side we are much dissatisfied with our 
present mode of publication, which compares in appeararice 
and convenience very unfavorably with yours, and that we are 
almost certain in the near future to go over to a monthly pub¬ 
lication on the general lines of yours. 

What I now suggest is that in making this change we 
should have the two journals absolutely uniform in size, and as 
far as possible in paper and type; and should enter into a mutual 
arrangement by which every member of both Associations should 
receive both journals, under a financial arrangement which would 
fairly divide the small added costs; and at the end of the year 
both journals could be bound as uniform volumes or even to¬ 
gether. The fiscal arrangements of both countries render it 
possible to exchange such scientific printed matter duty-free, 
and it would be a detail for consideration whether so to arrange 
our dates of publication that both could be sent out under the 
same cover, thus probably saving postage and labor, or to 
forward one at the beginning and the other at the middle of the 
month. To compensate for the small added expense, each journal 
would largely widen its sphere of influence and its scientific im¬ 
portance ; thus 'probably drawing contributions from sources 
which at present publish in other ways, and materially in¬ 
creasing the value of its advertisement space. 

Paging, indexing, and editorship w r ould of course remain as 
at present. Articles in English might appear in either journal 
and so leave more room for continental papers, for which 
our present space is too limited; and no communication would 
be reprinted from one to the other in its original language, 
though translations would be both admissible and desirable, and 
it would be w r ell that both journals should join in some arrange¬ 
ment for effective abstracting of all papers bearing on the science 
of our branch. 

Membership. 

Assuming that some such scheme as I have outlined should be 
thought possible and desirable, the question would arise whether 
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other privileges of membership should not also be made mutual 
but without voting powers except at conventions or conferences. 
It is obviously undesirable that two separate organizations should 
exist on your side, and such an arrangement would obviate this; 
while your position would differ from that of European sections 
in possessing absolute autonomy, and your own separate name. 
In fact the relation would be purely a federal one. 

Methods of Analysis and Cooperative Work. 

As regards methods of analysis, it is obvious that while uni¬ 
formity is desirable, there should be no compulsion; but each 
side should be allowed to select its own special methods, binding 
on its own members, while uniformity should be sought (and 
ultimately reached) by agreement on general principles mutually 
accepted by both bodies. This method has proved very satis¬ 
factory with regard to the vexed question of tannin estimation 
in which our methods only differ from yours in comparatively 
minor details, and the two will probably still further approxi¬ 
mate ; and in many other cases, where methods are still unsettled, 
absolutely identical prescriptions can often be agreed upon on 
report of joint committees; while the investigation work re¬ 
quired can be much lightened by being shared with you by Euro¬ 
pean chemists, and institutions specially equipped for it. The 
same argument also applies to much cooperative work, not only 
in testing or inventing new methods, but in increasing our very 
defective knowledge of the underlying principles, and even the 
chemical changes involved in the tanning process. 

In conclusion allow me to offer my sincere congratulations, 
not only on the advance of leather chemistry but upon its con¬ 
stantly increasing appreciation by the manufacturer; a good 
work in which both Associations are doing their part. I am of 
opinion that the better our mutual understanding and the more 
complete our mutual organization, the more rapidly will this 
educative work go on. 

Much discussion followed the reading of Professor Proc¬ 
ter’s paper, and a number of suggestions were made. Finally, on 
motion of F. H. Small, amended by J. H. Yocum’s motion, the 
whole matter was referred to the Council. 
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SEAL OIL. 1 


By A. W . Hoppenstedt. 


During the past year several samples of seal oil came to my 
attention, and these on examination proved of such interest, that 
I considered it of importance to call your attention to this oil and 
give you a short description of its characteristics and constants. 

Possibly many of you are familiar with this oil, but as far as 
I am aware, it finds very little application in the leather industry 
of this country. 

Seal oil is essentially a blubber oil, being obtained by steaming 
the blubbers of various species of seal. The crude oil, like the 
fish oils, deposits stearine, which is likewise removed by cold 
pressing. The refined oils vary in color from light yellow to 
dark brown and show a striking resemblance to the cod liver 
oils in their appearance, odor and constants. 

I have here two samples of the oil, the one a high grade oil 
of light yellow color and known as pale seal oil, and the other 
a brown oil of lower grade and called straw seal oil. The prices 
of these oils range from about 48c per gallon for the pale oil 
to about 40c per gallon for the straw oil. 

Of these two grades, the brown oil or straw seal oil is of the 
most interest to us, and this showed the following constants: 

Constants of Straw Seal Oil. 


Specific gravity at 15.5 0 C. 

Free fatty acids as oleic acid. 

Acid value. 

Saponification value. 

Iodine value. 

Unsaponifiable matter. 

Test with concentrated sulphuric acid 

Test for menhaden oil. 

Cold test. 

Odor. 


. 0.9230 

. 11.56% 

. 22.99 

. 192.7 

. 141 3 

. 009% 

. Brown 

.Reddish-yellow 

•;. 5-5° F. 

Like brown cod liver oil 


You will note that the constants and characteristics shown 
are almost identical with those given by brown cod liver oil, 
and that it would therefore be practically impossible to detect 
seal oil if used for adulterating the same. The one essential 
difference shown, is in the color given with concentrated sulphuric 
1 Read at the A. L. C. A. Convention, Washington, D. C., Dec. 7, 1911. 
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acid, where seal oil gives a brown. Besides this, the low cold 
test seems to be a characteristic, and I have also noted that the 
oil apparently contains a lipochrome which gives a reddish-pink 
coloration with strong mineral acids. By shaking io c.c. of the 
oil with 5 c.c. of alcohol and then with 3 c.c. of concentrated 
hydrochloric acid and allowing the same to separate, the alcoholic 
layer assumes a reddish-pink color. I have not gone deeply 
into this color reaction, but surmise that by proper procedure 
a good test might thereby be established. By treating cod liver 
oil in the same manner, a greenish-yellow layer is obtained. 

Thus this reaction, together with the color obtained with 
concentrated sulphuric acid, combined with the low cold test, 
lends some assistance in identifying the oil. 

Considering the striking similarity in the constants of the 
brown seal oil and the brown cod liver oil, it seemed of decided 
interest to determine whether the pale seal oil would correspond 
in like manner to the medicinal cod liver oil, for it is well 
known that the medicinal cod liver oil shows a considerably high¬ 
er specific gravity and very much lower free fatty acids and acid 
value than the brown oil. The following constants were ob¬ 
tained on the pale seal oil: 

Constants of Pale Seal Oil. 


Specific gravity at 15 5 0 C. 0.9253 

Free fatty acids as oleic acid. 0.94 

Acid value. 1.86 


These results showed plainly that the pale seal oil agrees 
with the medicinal cod liver oil, and bears the same relationship, 
being higher in specific gravity and very low in free fatty acids 
and acid value. 

From all the foregoing remarks, it must impress everyone 
that seal oil deserves a good deal of attention, and, not only as a 
possible adulterant of the other oils, but also as a leather oil. In 
Europe, the oil finds considerable application in the leather in¬ 
dustry, and judging from the character and features of the oil 
which has come under my observation, I see no reason why seal 
oil should not make a good substitute for cod liver oil and 
menhaden oil in the leather industry of this country. 
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COLORS AND THEIR APPLICATION TO LEATHER . 1 

By H. C. Merrill. 

In talking to you today about dyestuffs and their application 
to leather, I am going to briefly outline the different general 
classes of dyestuffs and the methods used in their application. 
Then I will consider hurriedly some of the more important kinds 
of leather in which the appearance of the color makes a large 
part of the value of the leather, for the purpose of pointing out 
the most successful methods of producing the best results. 

Coal tar dyestuffs will be considered today under the divisions 
of: 


Basic Dyestuffs, 

Acid Dyestuffs, 

Diamine or Cotton Dyestuffs, 

Anthracene, Alizarine or Mordant Dyestuffs, 

Dyestuffs, Diazotized and Developed on the Fibre, 
Immedial or Sodium Sulphide Dyestuffs, 

Dyestuffs Oxidized on the Fibre. 

I have omitted entirely the dyestuffs commonly known as Vat 
Colors, as, for example, indigo or hydron blue, because they are 
not suitable for application to leather. 

I shall also mention the dyewoods only in their capacity as 
mordants for basic dyestuffs and as tanning agents because 
their usefulness as coloring agents has been superseded by the 
coal tar dyestuffs, with the exception of logwood for black 
leather. Even logwood is fast losing its usefulness because of 
the acid, diamine and developed blacks which give stronger 
and better feeling leather. 

In this talk I shall mention only names of dyestuffs made 
by Leopold Cassella & Co., Frankfort, Germany, because, being 
in their employ, I am more familiar with them and know their 
peculiar properties better than the dyestuffs of other manufactur¬ 
ers. Also the time allotted to me for this talk limits me, so 
that I shall only be able to mention the most important mem¬ 
bers of the various classes of dyestuffs. 

1 Read at the A. L. C. A. Convention, Washington, D. C.. Dec. 7, 1911. 
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Basic Dyestuffs are the most commonly used because leather 
was formerly made almost entirely with vegetable tanning ma¬ 
terials. They are also entirely suitable for chrome leather after 
it has been properly mordanted with a vegetable tanning ma¬ 
terial. 

Basic colors are best dissolved by mixing them thoroughly 
with cold water, and then raising to a boil with a steam jet. 
Cold water is best used because basic dyes often contain material 
which is liable to cake if the dyes are put into hot water. Aura- 
mine should not be dissolved in water over 175° F* 

If the water is hard, the dyes should be wet with acetic acid 
before the water is added. Diamond phosphines which are not 
affected by the hardness of the water, may be dissolved without 
the addition of acetic acid. 

Phosphines were formerly made by the purification of a by¬ 
product of magenta. The new phosphines like diamond phos¬ 
phines are made synthetically and are much purer compounds. 

Basic dyestuffs as a class are not very fast to light. Many 
acid, anthracene and diamine colors are much superior to basic 
colors in this respect. It is, however, practically impossible for 
the dyer of leather to secure such excellent results as are possi¬ 
ble for the textile dyer because the tanner cannot fix his colors 
by boiling heat. 

Phosphine, thioflavine, diamond phosphine, Bismark brown, 
safranine, methylene blue and new blue are the fastest to light 
of the basic colors. 

Auramine, chrysoidine, fuchsine, methyl violet and solid green 
crystals are the deepest penetrating of the basic dyes. 

Basic colors are much improved in their fastness to fat liquor¬ 
ing and finishing if after-treated with tartar emetic, potassium 
titanium oxalate or bichromate of potash. These salts also 
make the basic dyes color the leather more level if the bottom 
is fixed with them before dyeing. 

And Colors are used on both vegetable and chrome tanned 
leather. They readily dissolve without any addition of acid. 
They do not require any mordant, but the depth of color is much 
increased by the addition of sulphuric or formic acid to the dye 
bath. The most level dyeings are obtained by adding the acid 
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towards the end of the dyeing operation. However, the use of 
any acid is undesirable, especially on chrome leather, if after dye¬ 
ing the leather has to be fat liquored with an alkaline emulsion 
of oils because the acid is liable to cause greasy spots by curdling 
the fat liquor. 

Some of the most easy levelling .acid colors include acid yellow 
A T, orange extra, azo orseille B B, lanafuchsine S B, cyanole 
F F, cyanole fast green G. These colors are quite fast to light, 
and also verv easily soluble whicn causes them to easily pene¬ 
trate the leather and produce very level shades. They are ex¬ 
cellent for making light pearl and ecru shades, but are not 
suitable for dark shades. 

Fast acid yellow 3 G, milling yellow O, brilliant crocein A Z, 
brilliant lanafuchsine G G and B B, alizarine cyanole E F and 
napthol green B are extremely fast to light. Even anthracene 
colors are not any better for fastness to light than these colors. 

Acid colors which are in most common use are Indian yellow 
G, orange extra, Havana brown S concentrated, scarlet E C, 
brilliant crocein M O O, fast red B, bordeaux, formyl violet S 
4 B, water blue, brilliant milling blue B, pure soluble blue, solid 
blue, nigrosine, acid green, naptholamine black, napthol black 
and napthol blue black. 

The most important of these colors is nigrosine, which is used 
to produce blue blacks on vegetable and chrome tanned leather 
for making seasons for finishing black leather, and blackings for 
polishing shoes. 

Acid colors are used extensively on vegetable and chrome 
tanned leather as a bottom for basic dyes, which they precipitate, 
to produce full, level colors. Their greatest success in fancy 
shades has been in making golden brown glazed kid, where 
they are used on chrome tanned goat skins, bottomed with 
fustic and logwood. 

Acid dyestuffs are not firmly fixed on the leather by any 
process. They have a tendency to bleed off in the fat liquor, 
wherein lies one of the greatest objections to their use. 

Diamine Colors have secured an important place for them¬ 
selves in dyeing chrome leather. They attach themselves direct¬ 
ly on chrome leather without any mordant, but they have only a 
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slight affinity for vegetable leather for which reason they dye 
chrome leather better if it has not been retanned with any vege¬ 
table tanning agent. 

Diamine colors are most readily soluble in water. Unlike basic 
colors they are less soluble in acid solutions and become more 
soluble when alkali is added to the dye bath. Because of this 
characteristic, chrome leather should be as nearly neutral as pos¬ 
sible before dyeing, in order to secure level colors, and the dye 
bath does not need to be acidified even at the end of the dyeing 
operation as the colors exhaust completely, with the exception 
of colors dyed with very large percentage of dyestuffs. 

Diamine fast yellow F F, diamine fast orange E G and E R, 
diamine fast brown G and R, diamine fast red 8 B L, diamine 
fast bordeaux 6 B S, diamine fast blue F F B, diamine fast 
brilliant blue R, are extremely fast to light and are equally as 
good as anthracene colors. Diamine catechine B, G and 3 G, 
diamine black B II, diaminogene extra, diamine fast red F, 
diamine fast yellow B are excellent dyes for chrome leather. 

Diamine colors are often improved in respect to their fast¬ 
ness to fat liquor by an after-treatment with bichromate of pot¬ 
ash or copper sulphate. They seem, however, to be affected 
detrimentally by iron salts. 

Some diamine colors seem to work better in the dye bath if 
2 per cent, to 3 per cent, of salt is used. 

Oxy diamine blacks are the most important of the diamine 
colors in use. They have come into important competition with 
logwood and nigrosine on chrome leather only. They do not 
make a black as cheaply as logwood but do not make the leather 
as tender nor as harsh feeling as logwood. Oxy diamine black 
is slightly cheaper to use than nigrosine and does not bleed in 
fat liquor as the latter does. If these blacks are used with log¬ 
wood, they give their greatest coloring power, if dyed on the 
leather before the logwood. 

Diamine colors give excellent shades on chrome leathers which 
are finished without glazing on the grain or given an ooze finish 
on the flesh side. They are much faster to light than basic 
colors. When they are topped with basic dyes they produce a 
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combination which is fast to light and has the fullness of the 
basic dyes. 

Atithracetie or Mordant Colors have been used to some ex¬ 
tent on chrome leather because they are the fastest colors to 
light which have been produced. Many of this class of colors 
are unsuitable because the color is not developed except at a 
boiling temperature, as for instance alizarine red, which is a 
yellow until developed by chrome at boiling temperature. Dif¬ 
ferent chemicals, such as bichromate of potash and potassium 
titanium oxalate, have been proposed to take the place of boiling 
heat, but they have been only partially successful. However, some 
of the mordant colors develop cold, while others give shades 
which, though undeveloped, are useful. These colors as a class 
are usually dull and are much improved if topped with basic 
colors. 

The yellow anthracene colors such as anthracene yellow B 
N and C are the most important of this group. 

Colors Which Are Developed on the leather have become 
prominent of late in the coloring of black ooze which requires 
much fullness of color. Other developed colors could be used for 
other shades in which fullness would be especially desirable, but 
the process is quite long and tedious and does not give colors 
that are any faster to light than basic dyes, which are applied much 
more simply. They are used at present only on chrome leather. 
The practice of diazotizing and developing seems to increase 
the softness of the leather, which is particularly beneficial in 
making ooze leather. The process is also carried out as cold as 
possible, with the exception of the dyeing at the beginning, so 
that the leather does not undergo the risk of being damaged. 
The entire process will be treated fully under the subject of 
black ooze on chrome tanned calfskins. 

Immedial Colors are dyestuffs which are soluble only in sul¬ 
phide of sodium. They have never found much use on chrome 
or vegetable tanned leather because they had a tendency to 
make the leather tender. They have been recommended for dye¬ 
ing oil-tanned chamois leather. For this purpose equal parts of 
the immedial color and sodium sulphide crystals are dissolved 
in boiling water. After the solution is cooled, add 1/10 of forma- 
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lm and 1/5 of soap. The chamois leather is drummed in this 
solution then re-fat liquored. These colors are very fast to 
washing. 

Colors Produced by Oxidation on the Fibres are used for fur 
dyeing. For this method of coloring two chemicals ferrol B 
and ferrol S crystals come into extensive use. The wool or fur 
skins are first treated with a strong lime solution to remove the 
grease and dirt. Then the lime is removed and the wool or fur 
is treated cold with an oxidizing mordant composed of bichro¬ 
mate of potash, or sulphate of iron or copper and tartaric acid. 
The mordanting process varies with the kind of fur skin, and 
the shade to be obtained. Then the furs are rinsed thoroughly 
and dyed with ferrol B or ferrol S crystals or a mixture of them 
and with the addition of hydrogen peroxide, ammonia and some¬ 
times pyrogallic acid. By varying this process, various full even 
shades of brown, grey and black can be very successfully ob¬ 
tained. The process is carried out cold so that the skins are 
not damaged. They also give good fastness to light. 

Dyestuffs for Leather Finishes must be selected to mix prop¬ 
erly with the other materials in the finish. 

Glase Finishes which are composed of solutions of albumen, 
casein, gelatin, gums, decoctions of seeds and moss, soap, oils 
and waxes, and alkali must be colored with acid dyes, the most 
important being nigrosine. Whenever the finish is alkaline, 
acid dyes must be used. This also applies to alkaline solutions 
of shellac and casein. 

Shellac Solution in Alcohol must be colored with basic dyes, 
which are nearly all soluble in alcohol. 

Collodion Varnishes are colored with cerasine colors, which 
are soluble in amyl acetate solutions. 

Creams composed of soap creams and turpentine creams must 
be colored with cerasine colors, which have been treated with 
stearic acid. 

In coloring the different kinds of leather for special purposes, 
if the best results are to be obtained, (1) the leather must be 
properly prepared to receive the dyestuff; (2) dyestuffs must 
be selected which are best suited to the kind of leather and for 
the shade to be dyed; (3) the processes, through which the 
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leather must pass after dyeing, must be chosen and arranged to 
be least injurious to the color, and produce the desired result; 
(4) and great care must be taken in every process. 

Chrome Tanned Calfskins are finished into several fancy 
leathers. The most important are the boarded tan calf, chrome 
Russias, and OOZE in black and fancy shades. The skins for 
boarded tan calf and chrome Russia are selected out of the tan¬ 
ned condition and colored while wet. The skins for ooze are 
fat-liquored after tanning with an emulsion of egg yolk and 
flour and then dried out, after which they are sorted and colored. 

The fancy ooze colors can be made by bottoming with sumac 
or fustic extract and some mordant like sulphate of iron, tartar 
emetic, or potassium titanium oxalate, then coloring witlT basic 
dyes; or by coloring with acid or diamine dyes and sometimes 
topping with basic dyes. Some light shades are also made 
with pigments. Black ooze is made with a combination of log¬ 
wood, nerazine or oxy diamine black and leather black, or with 
a combination of developed black and leather black. 

Black Ooze Calfskins can be made with developed black as 
follows: This process also illustrates the use of developed colors. 
The chrome tanned calfskins are sorted after washing out 
of the chrome tannage. The skins are shaved and fat-liquored 
thirty minutes with 5 per cent, egg yolks and 10 per cent, flour. 
The skins are then drained off, hung up and dried. When dry, the 
skins are damped in sawdust, staked and buffed. Then they are 
ready for coloring. The skins must be buffed very clean so that 
after they are colored they will not need to be buffed a second 
time. 

The skins for dyeing are thoroughly wet up thirty minutes 
in a drum of water at 140° F. 

First, dyed thirty minutes at 130° F. with i 2 l / 2 per cent, 
diamine ooze black C R. 

Then fixed fifteen minutes with 5 per cent, muriatic acid. 

The skins are now drained off and rinsed in cold water. 

Then diazotized, running first five minutes in 10% muriatic 
acid. 

Then add and run fifteen minutes in 5 per cent, nitrite of soda. 

Then the skins are drained off and washed thoroughly. 
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The muriatic acid is given before the nitrite of soda because 
the latter has an alkaline reaction, which has a tendency to wash 
the black from the leather before it can be diazotized. The diazo- 
tizing must be done cold so that the nitrous gas will not escape 
easily from the solution. 

The skins are now developed fifteen minutes with 
o.S% phenylene diamine dissolved with 

1.6% soda ash, 

and 0.2% betanaphthol dissolved with 
0.2% caustic soda. 

The two solutions are made separately but are mixed before 
giving them to the skins. 

The skins are then drained off and washed and then topped 
with 

2% leather black No. 60763 
54% acetic acid. 

The skins are then thoroughly rinsed off and fat-liquored forty- 
five minutes with 

2% acid fat-liquor. 

They are then dried on hooks, damped in sawdust, staked, 
dry-milled, and tacked out. 

Chrome Russias and Tan Boarded Chrome Calf are colored 
in about the same manner. Tan boarded is glazed so that it is 
necessary to, keep these colors lighter and yellower because the 
glazing bakes them sadder and redder. These colors are usually 
made with basic dyes on top of a vegetable bottom, because they 
give very full, even shades. Acid and diamine colors can be 
selected which would be much faster to light. 

Basic dyes are usually applied as follows: 

Skins are first neutralized 20 minutes with J 4 per cent, borax 
and rinsed thoroughly. 

Then bottom 30 minutes with 5 per cent, fustic or sumac ex¬ 
tract. 

Fix the bottom 20 minutes with l /+ per cent, tartar emetic or 
potassium titanium oxalate. Drain off and rinse. 
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Dye 30 minutes with a mixture of 

Diamond phosphine G G, R, or D, 

Bismark brown E E, 

New blue R. 

Set the dye 15 minutes with % per cent, bichromate of potash. 

Drain off and rinse well. 

Fat-liquor with 6 per cent, acid fat-liquor. 

Chrome Tanned Goatskins are mostly finished into black or 
colored glazed kid, or patent kid. Black glazed kid or patent 
kid are colored with logwood and a mineral striker composed of 
an iron, copper or titanium salt, or a combination of them, and 
very often are topped off with nigrosine or diamine black and 
methyl violet. The glazed kid’ manufacturer is very firm in 
his conviction that he must have a vegetable retannage on his 
skins in order to obtain a good glazed finish. Nevertheless, 
he has been willing to compromise and has begun to use nigrosine 
or diamine black for a part of his logwood, because he finds that 
iron or similar salts will bring up a harsh grain if not used 
with the greatest care. Some manufacturers are now using 
logwood without any striker and using enough diamine black to 
black the skins. Much less black would be required if no log¬ 
wood was used, as the logwood forms a kind of resist for the 
diamine black. 

Golden Brown Glazed Kid is most successfully made by dye¬ 
ing with acid colors on top of a vegetable bottom. 

The skins are first carefully washed and neutralized. Then 
they are bottomed 20 minutes in a coloring drum with 
2% fustic extract 
logwood crystals. 

Then of a mixture composed of the proper proportions 
Anthracene yellow C or milling yellow O 
Orange extra 
Fast red B 
Naphthol blue black 

are added to the liquor in the drum and the skins are milled in 
it 30 minutes. 

The skins are then drained off and fat-liquored either with 
acid fat-liquor or an emulsion of neatsfoot oil and egg yolk. 
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These colors penetrate deeply the skins and dye "very level so 
that bright level shades are produced by glazing. 

These colors are changed somewhat by the fat-liquor but are 
fairly fast to light. 

The acid colors are sometimes topped with basic colors which 
makes the color much faster to fat-liquor. 

Chrome Tanned Side Leather in tan, chocolate and green 
shades for sporting shoes is in considerable demand. They 
are usually neutralized and then given a retanning of 5 per cent, 
sumac extract, *4 per cent, tartar emetic and 2 per cent, acid 
fat-liquor, and dried on hooks. 

Then the skins are sorted for the different shades, wet up 
and sometimes retanned with 5 per cent, fustic or sumac extract, 
then dyed with l /i to 1 per cent, of a mixture of 
Diamond phosphine G G 
Diamond phosphine R 
Bismark brown E E 
Cerise N 

Solid green O crystals. 

These colors will produce any of the tan, brown, ox blood or 
green shades into which this kind of leather is made. 

Then the color is sometimes fixed with % per cent, of bichro¬ 
mate of potash and fat-liquored with 4 per cent, acid fat-liquor. 

The same shades can be successfully obtained with colors 
fast to light, as 

Milling yellow O 
Diamine fast orange E G 
Brilliant croceine A Z 
Alizarine cyanole E F 
Naphthol green B 

Vegetable Tanned Leathers are usually colored with basic 
colors, except very light pearl and ecru shades which can be 
dyed better with easily levelling acid dyes. The principal dif¬ 
ference in treating the different kinds of vegetable tanned leath¬ 
ers, is made in the method of preparation for coloring. The 
dyeing operations should be carried on at about no° F. 

India tanned sheep and goat skins contain considerable grease 
as well as vegetable tanning material. The grease must be 
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removed from the surface of the leather before it can be dyed 
a clear, even color. This is done by washing* the skins first in 
soda to free the grease; then retanning with sumac; then clear¬ 
ing with sulphuric acid; and finally the skins are rinsed with 
plenty of water. The skins are then colored with basic or acid 
dyes. The skins, to be colored black on the grain with white 
backs, are stained by brushing with 8 oz. leather black T B, 2 oz. 
acetic acid, and 2 quarts gum tragacanth solution, to 1 pail 
water. 

Pickled sheepskins, tanned in sumac, are simply cleared with 
sulphuric acid and rinsed in water. Pickled sheepskins, tan¬ 
ned in quebracho, for fancy colors, are washed up in sumac, 
which is then fixed with tartar emetic. 

India sheep and pickled sheepskins are colored similarly with 
acid and basic dyes, and can be considered together. Whenever 
good fastness to washing is required, the skins should be colored 
with basic dyes and the color set with bichromate of potash. 
On very light shade? which must be slightly saddened, bichromate 
of potash should be used instead of blue or green, when pos¬ 
sible. When full shades are made with acid dyes, such as 
bright reds, dyed with scarlet E C or brilliant crocein MOO, 
about 2 quarts of formic acid to 30 dozen skins should be added 
towards the end of the dyeing operation. Formic acid is gen¬ 
erally chosen because it is quite as strong as sulphuric acid and 
will evaporate, while sulphuric is absolutely stable. 

Dyes for ooze leather should be selected for their penetrating 
power. 

Excellent results in coloring sheepskins can be obtained by 
dyeing first with acid colors, as for example, dyeing coffee 
shades, first with Indian yellow G; tan shades, first with orange 
extra; and red brown shades, first with fast brown B N, and 
then topping with the proper mixture of 

Diamond phosphine 2995 J 
Bismark brown E E 
Methylene blue B B or new blue R. 

The acid dyes produce an excellently level bottom for the 
basic dyes. 
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Light pearl, grey, champagne, blue and heliotrope, are most 
successfully obtained by easily leveling dyes, such as 
Cyanole fast green G 
Cyanole F F 

Lanafuchsine S G and S B 
Orange extra 
Acid yellow A T 

These dyes also give good fastness to light. 

Side Leathers for Case , Bag, Strap or Shoe Leathers are most 
satisfactorily dyed with basic dyes. The leather is usually bark 
tanned. Before coloring the leather is washed in water. About 
30 sides arc then milled in 1 pail dry sumac for 20 minutes, 
and then a solution of 8 oz. tartar emetic is added and the sides 
milled 15 minutes longer. The skins are then drained off ready 
for coloring. Any of the tan, brown, Russia red and green shades 
can be obtained by a combination of 
Diamond phosphine G G 
Diamond phosphine R 
Bismark brown E E 
Solid green O crystals 
Cerise N 

For light shades 1 oz. of dyestuff to 3 sides is sufficient; for 
dark shades 1 oz. to a side. 

After dyeing, the color should be fixed with 5 to 10 oz. bi¬ 
chromate of potash. This prevents the color from stripping 
in the fat-liquor or in an alkaline finish. 

Buffed Board Tanned Sides for shoe leather are usually col¬ 
ored with basic dyes. When the shoemaker uses this leather, he 
dips it into water to soften it. Basic dyes resist the water per¬ 
fectly, but acid and other dyes wash off completely. 

This leather is colored on only one side, and is therefore 
colored on a table by hand or in a brushing machine. As basic 
dyes are used, coloring with a machine is not very satisfactory 
because the brush, which spreads the dye, also whips it and 
makes it foamy. Then the dye does not work evenly. It is there¬ 
fore better to brush it on by hand. 

The color is often mixed with gum tragacanth or some similar 
gum to prevent the leather from absorbing the dye too rapidly. 
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Some tanners mix soap and glue with the dye to save the 
operation of seasoning afterwards, but the soap throws the 
dye out of solution in a few minutes, so that it is impossible 
to get uniform results. The season should be applied after 
the skins are colored. 


THE COMPOSITION OF LEATHER FROM DIFFERENT 
PARTS OF THE HIDE, AND THE IMPORTANCE OF 
A PROPER SAMPLE FOR ANALYSIS . 1 

By Charles R. Ob erf ell 

The analysis of a leather may be of value for a number of 
purposes and the importance of a representative sample some¬ 
what depends on the kind of leather under consideration, as 
well as the nature of the information desired from the laboratory. 
For illustration, if a lot of leather consists of “bellies” and it is 
desired to know the kind and extent of adulteration it is a simple 
problem to get an average sample. If the consideration is a 
lot of sole leather, and it is desired to know particularly the 
extent of the tannage the problem is complicated. Again, if the 
chemist in his control work in the tannery desires to know the 
particular stage in tanning to which the hides have progressed, 
the problem of an average sample is further complicated, and a 
representative sample is essential if he is to obtain any exact 
information. 

This need of a representative sample from the whole hide 
is brought about by the variation largely in the physical na¬ 
ture of different parts. As is well known the fibers on the flank 
parts are loose and for the most part the hide is thin. Going to¬ 
wards the center of the “butt” or part lying over the kidneys 
it gradually grows thicker and firmer until in the kidney section 
we have the choice part of the hide. Proceeding towards the 
head along the backbone the structure gradually changes and 
when we reach the shoulder section the hide is thicker and not 
so firm as the butt, and this increases through the neck into the 
head. The result of this variation in structure is a variation 
1 Read at the A. L. C. A. Convention, Washington, D. C., Dec. 8, 1911. 
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in the quality of the leather. Parts thin and loose are pene¬ 
trated rapidly by the tannin and consequently more thoroughly 
tanned, while heavier and firmer parts are less rapidly pene¬ 
trated but at the same time more tannin is physically absorbed 
and filled in the interstitial spaces between the fibers. We have 
every reason for assuming that samples taken from these various 
sections would give different results on analysis. The same is 
true regarding addition of materials to gain weight. The loose¬ 
ly constructed parts will receive more of these materials than 
the firmer parts. 

In order to determine the exact conditions anticipated by 
the foregoing reasoning I undertook a series of analyses of leath¬ 
er taken from the principal sections, namely, belly, shoulder 
and butt. 

There are certain practical limitations in obtaining a sample 
of leather, because it would be impracticable to cut into pieces 
a whole hide to obtain the sample. No one would destroy so 
much value for this purpose. The samples analyzed were ac¬ 
cordingly taken with the idea of getting a representative one 
with the least mutilation of the parts. Three tanned and finished 
hides trimmed into bends, shoulders and bellies were selected. 
From each belly a strip was taken running the whole length, 
approximately one inch wide, from the inside or cut edge. From 
each bend a strip 2 inches wide was cut on the edge lying along 
the back bone. From each shoulder a strip the same width on 
the cut edge adjoining the bends and on the neck end. 

The head was neglected as it represents less than 10 per cent, 
of the hide. 

Figure No. 1 is cut of a hide showing the parts removed for 
the samples. 

The strips were laid off in five inch blocks, each block was 
numbered and the alternate blocks were taken by selecting the 
even numbers on one strip and the odd numbers on the next, 
etc. An equal amount from this sample was then finely divided 
as for analysis. This made a total of three samples, which 
were placed in air-tight jars. The analyses were conducted 
according to the methods of this association and the results are 
given in Table I. 
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TABLE I. 



Butt 

Shoulder 

Belly 

Moisture. 

... 13.16% 

12.50% 

> 3 - 15 # 

Oil. 

3.26 

477 

463 

Uncombined tannin. 

••• 17.59 

19.27 

17.23 

Uncombined non-tannin. 

••• 3-43 

3.86 

3.60 

Combined tannin. . 

. . 18.21 

18.83 

19.23 

Hide. 

... 44.24 

40.67 

42.05 

Ash (insoluble). 

... O.II 

O.IO 

O.II 

Tannage number. 

... 41.2 

46.3 

45.7 


This gives an idea of the variation likely as the leather was 
standard oak tanned stock. 


In obtaining a representative sample of the whole hide it 
must be based on the relative weights of each section. In this 
case the shoulders averaged eight pounds, the bends ten pounds 
and the bellies five pounds or a total of thirty-eight pounds. 
Accordingly in making a composite sample fifty-three per cent, 
of the butt sample, twenty-one per cent, of the shoulder and 
twenty-six per cent, of the belly was used. 

This analysis is given in Table II. 


TABLE II. 


Moisture. 

Oil. 

Uncombined tannin 
Uncombined non-tannin 

Combined tannin. 

Hide. 

Ash (insoluble). 

Tannage number. 


Composite sample 
... 12.98# 


3-93 
17.69 
3-96 
18.92 


42 42 

O.IO 

44.6 


In thus working for an average sample of a whole hide it 
will be advisable to obtain the weights of each part and when 
this is impossible to use average approximate weights. 

An interesting comparison with the results on the composite 
sample in Table II is the calculated analysis from Table I made 
up on the same basis as the composite sample. 


TABLE III. 


Moisture. 

Oil. 

Uncombined tannin-- 

Uncombined non-tannin 

Combined tannin.. 

Hide. 

Ash (insoluble). 

Tannage number. 


Composite 

Calculated 

sample 

analysis 

12.98% 

1303% 

3-93 

3-93 

17.69 

17.85 

3.96 

3-57 

18.92 

18.60 

42.42 

42.92 

O.IO 

O.IO 

44.6 

43.3 
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It appears from the results that the foregoing reasoning failed 
in assuming that the firmest or butt part of the hide has a great¬ 
er physical absorption of tannin as indicated by the uncombined 
tannin results. Other assumptions as to completeness of tan¬ 
nage were correct, as there is a big difference between the butt 
and shoulder composition. There is as much as 3.57 per cent, 
difference in the hide, taking the two extremes and the greatest 
difference in the tannage number (combined tannin -r- hide, per 
cent.) is 5.1 per cent. Also we notice a greater penetration of 
oil in the shoulder and belly sections than in the butt. This it 
seems would indicate, as assumed, the better penetration in these 
parts of any material used for false weight. 

The most unlooked for result is the general agreement between 
the analysis of the composite sample and the belly, and this 
work seems to indicate that where it is impracticable to obtain 
a general average sample from the whole hide that it is possible 
to get very near the truth by taking the sample from the cut 
edge of the belly. 

These results could have been made more conclusive by addi¬ 
tional analyses from either heavier or lighter hides and from 
other tannages. However, this paper is not the result of a special 
investigation for that purpose, but rather the result of an 
investigation undertaken in the general course of my work, 
to determine how much variation might be expected in the com¬ 
position of leather taken from the various principal parts of 
the hide and I trust as here presented they may prove of value 
to someone. 


ARE TANNERS TEACHING THEIR SUPERINTENDENTS 
HOW TO THINK ? 1 

By Henry IV. Healy. 

Great as has been the work done by the active members of 
the American Leather Chemists Association, it can only attain its 
true fulfillment through the intelligent cooperation of those who 
are largely the associate members and those under them,—the 
tannery superintendents. The application of the chemists’ work 
1 Read at the A. h. C. A. Convention, Washington, D. C., Dec. 8, 1911. 
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and the suggestions for further research must come largely from 
those who personally make the leather, and it is indirectly, 
therefore, of interest to this Association that tanners be more 
scientifically trained in the theory of their trade. Of course, 
this training must largely come through the owners of tanneries 
or their representatives. 

In spite of the progress that has been made in the methods 
of manufacturing leather during the past decade, it seems as 
if we are losing a valuable faculty that is very necessary in suc¬ 
cessfully maintaining the highest quality of leather that is 
consistent with a reasonably low cost of production. I might 
call it intelligent observation. 

In former days, before the tanner had the very great help 
of the chemist to determine chemical values of liquors, and to 
assist in standardizing the proportions of their various known 
chemical ingredients, he had to depend upon his own faculties 
wholly,—the senses of taste, smell, touch and sight; in fact he 
had to observe closely. Very few tanners in their daily ex¬ 
amination of their plants to-day taste liquors; the feel of leather 
in process is not so much depended upon to determine its 
condition, and too much we depend upon what the customers 
say in judging the quality of the finished product. With the 
fleshing and unhairing machines, the milling, scouring, jacking, 
setting and rolling machines, and with the chemists* analyses,— 
all valuable in progressive development,—the younger men are 
not developing and very naturally, perhaps, that intelligent ob¬ 
servation upon which alone the tanner of former days had to 
depend for his success. 

It is not difficult to produce leather at a low tannery cost, 
and not hard to produce a very attractive and serviceable leather 
if its cost were not considered; but to combine high quality and 
low cost requires all the tanners* art. In addition to skillful use 
of machines there must be intelligent interpretation and appli¬ 
cation of the chemists* analyses, but above all the condition of 
stock in the various stages of the tanning process must be care¬ 
fully watched and compared. Only by obtaining the best con¬ 
ditions in the beam house, handlers and yard can the basis of 
the manufacture of good and cheap leather be laid. 
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Before the advent of chemists, machinery and subsequent im¬ 
proved methods, this power of intelligent observation was a 
tanner’s only resource, gained through long and usually bitter 
experience. He had to have it or go to the wall, for the prac¬ 
tical tanner was, usually at least, part owner in the business. 
Ferhaps this contributed towards developing and sharpening this 
faculty. Of late modern business development has made the 
presence of the owner or owners of the tannery possible only 
part of the time, and the tanners of fifteen or twenty years ago 
are succeeded by men who, trained in the age of machinery, 
depend upon the efficacy of the bleach, the stuffing wheel and 
various finishing machines to produce a salable article. They 
understand machinery, economic factory management and the 
handling of labor, but have relatively little idea of how to 
produce the best quality and plumpness to that point where 
leather leaves the layaways. There must be a consistent de¬ 
velopment and growth from the soaks. This is obtained only 
by intelligent watchfulness and experience. 

Judging from advertisements in Trade Journals for tanners 
and from what we constantly hear, there are more positions 
than good tanners to fill them. Is this not primarily the fault 
of the owners of the tanneries or their higher representatives? 
Do we take the pains to discuss with the superintendent a given 
condition of leather at a certain point and ask him for a logical 
explanation of it and then insist upon going to the elemental 
root of a question? Do we ask—“Why?” and again, “Why?” 
and insist that each answer be logical? Do we require that he 
must give a clearly defined reason for what exists? Of course, 
there are often apparent anomalies which we cannot explain, 
but these complexities should be resolved into their simplest terms, 
and by process of elimination those factors which cannot possibly 
be the cause should be discarded. Then the real ultimate prob¬ 
lem can be squarely faced. 

If you know, or think you know, the solution of a difficulty, 
make the tanner find it out for himself. Ask him what he 
would do, then ask why and by questioning reduce his solution 
either to an absurdity or show that it would be unwarrantably 
expensive or would have a bad ultimate effect somewhere. By 
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thus discarding, objecting and hinting more than likely the 
superintendent will hit upon the very change you have in mind. 
When he has done so, give him the credit of a “brand new” 
idea,—a discovery of his own ingenuity. He will then have added 
interest and apply the remedy with a sense of personal re¬ 
sponsibility for its success. In discussing a problem, let the 
tanner feel that he is leading the argument and in objecting to 
his logic do not be destructive but give a hint at the true cause 
so that he will hit upon it himself a bit later. The solution will 
make twice the impression if he feels his own brain discovered 
it. When you make a change merely suggest the outline and 
then ask for a detailed plan for its application. Discuss each 
step and finally make him write the whole thing out and file 
the paper for future comparison. At the start most tanners 
write wretchedly confused and incomplete letters. This is 
chiefly not lack of schooling but lack of ability to think logically 
and coordinately. Letter writing is the greatest aid to de¬ 
veloping analytical and logical thought. 

Most of us have resorjted at times to the “cut-and-try” 
method. But once in twenty times does it meet with any success, 
and then it is but temporary for there is no logical under¬ 
standing of the causes of the good result:—sooner or later 
through modifying changes it must fail because the causes of 
the changes are not understood. Always have a reason for 
what you do and insist that the superintendent of your tannery 
clearly understands the logical arguments for its adoption. 

Of course, the disposition of each man must be considered. 
Some men always think the old way is the best. Such a one 
must be taught that success lies with those who make progress 
in cheapening cost or increasing the value by taking advantage 
of new discoveries, and chiefly by keeping in the van by devising 
new ways and methods of his own. The erratic man who 
wants to try everything and anything must learn that the race 
goes not always to the swift. In short each man must be 
roundly developed. 

Now how much time do the officers of a tanning company 
give to the development of their subordinates? How many 
think that in this lies chiefly their success? In a visit to a tannery 
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how much time is spent in discussing theories of tanning with 
the superintendent? Do we make him think that his watchful¬ 
ness and intelligence are the chief factors in the success of the 
business? Do we realize that to the average intelligent man 
the hope of beating the other fellow is more than salary and 
that the knowledge of personal achievement is his greatest re¬ 
ward ? 

There seems to be an idea among many men that it is 
dangerous for a subordinate to know too much. This is a 
fallacy, for if the subordinate is untrustworthy he will work 
you barm anyway, and unless he has your confidence and you his 
you cannot get the full benefit of his intelligence and effort. 

There is only one fundamental requisite inherently necessary 
to make an efficient tanner, this is faithful application,—not su¬ 
perficial physical activity, but genuine interest and thought. The 
rest is a matter of experience, growth and education. The vital 
spark of genuine interest in the work must first be present; 
the development that follows is largely under the controj of the 
employer, and through his skillful moulding only can a good tan¬ 
ner be made. How many of us consider that the number of good 
men we have trained is the true and lasting measure of our own 
success ? - 

THE DEVELOPMENT OF THE LEATHER INDUSTRY IN ITS 
RELATION TO THE WORLD’S HIDE SUPPLY . 1 

By A. H. Lockwood. 

Two decades ago there was much discussion in the leather 
industry regarding the bark supply. There were predictions 
that hemlock bark would soon be exhausted and our low cost 
red sole leather would cease to be cut into cheap shoes and 
exported in large quantities. In those days hides and skins 
were in superabundant supply and such a thing as a scarcity of 
hides was not thought of. To-day we find these conditions re¬ 
versed. The chrome tannage, quebracho and other tanning ex¬ 
tracts successfully have reinforced the bark supply and no ap¬ 
prehension exists. On the other hand hides and skins appear 
to be decreasing steadily in quantity, as measured by demand. 
To those who have an aversion for statistics and remain un- 
1 Read at the A. L. C. A. Convention, Washington, D. C., Dec. 8, 1911. 
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convinced when long tables of figures are shown attesting that 
the slaughter of cattle is not keeping pace with the increase 6f 
population, the fact that hides and skins continue to advance 
in cost in all the markets of the world should be a demonstra¬ 
tion of the situation. 

It is sometimes alleged that there are no reliable statistics 
upon which to estimate the supply of hides, but the condition 
is neither better or worse than obtains in other world-wide 
commodities. There are two sets of statistics purporting to 
give the number of farm animals in the country. The Census 
Department reports once in ten years and the Agricultural De¬ 
partment makes an enumeration every year. The U. S. Census 
report was announced last month. It gave the total of range 
and farm cattle as 61,225,791 head against 67,719,410 for 1900—a 
decrease of 10.6 per cent. The population of the United States 
is 92,174,515 as against 75,179,940 in 1900—an increase of 21.3 
per cent. It thus appears that the cattle which produce hides 
and th^ people who consume leather are numerically moving in 
inverse ratio. If we compare the latest Census Department 
figures with the Agricultural Census of 1908, a decrease of 10,- 
041,219 head of cattle, or 14.10 per cent, is shown. 

There are persons connected with the leather trade who have 
the Bourbon faculty of never learning, although they do forget 
frequently. Years ago they adopted the postulate that 
hides and skins are and forever must be in superabundant 
supply. When confronted by facts and figures such as the live 
stock census or the decreased slaughter of the big packers they 
declare that the temporary scarcity will soon right itself because 
more cattle will be raised. 

The plain fact many times ignored is that beef has declined as 
a staple article of diet. Cereal breakfast foods were unknown 
outside of Scotland when some of us were boys. To-day, the 
grocer’s shelves are filled with predigested stuff ranging all the 
way from good to bad. I venture to assert that there 
isn’t a man in this room who has had a beefsteak for 
breakfast this morning. The millionaire, the chemist and the 
poor newspaper man are united in the modern democracy of 
an oatmeal, egg and grapefruit breakfast. This dietary change 
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is not a theory but a condition. The refrigerator car has made 
it possible to transport southern fruits and vegetables to northern 
markets and the cold storage plant enables the accumulation 
of fish, poultry, eggs and other food products in seasons of 
plenty to be dispensed during all the months of the year. The 
development of the poultry and egg business is remarkable. 
The farm animal census issued last month contained this signi¬ 
ficant clause: “Foultry shows a greater relative increase in 
value during the decade than the combined value of all live stock, 
the increase amounting to nearly $70,000,000. Poultry now are 
valued in this country at more than $150,000,000.” 

The work of the Government Bureau of Fisheries in stocking 
our rivers, lakes and coast waters is another important develop¬ 
ment of the food supply. 

This revolution in the diet of the people under the operation 
of the law of supply and demand would have" lowered the price 
of cattle at the stockyards and beef at the butchers if other 
circumstances had not intervened. Coincident with the decline 
in the per capita consumption of beef w r as the cutting up of the 
vast ranges into farms. The western semi-arid plains made 
economical cattle production possible. But with the settlement 
of the country, the cowboy and vast stretches of free grazing 
land are no more. Under the old system cattle were raised on 
the ranges and finished on corn in the middle west. One after 
another the cattle feeders have gone out of business. It is mis¬ 
leading to assume that the scarcity of cattle is only a temporary 
condition. Cattle raisers and feeders and the country banks 
w'hich have made a specialty of cattle loans, nearly all have been 
obliterated by the economic change. The distribution of cattle 
among the states as disclosed by a census bulletin issued Novem¬ 
ber 21 st is a demonstration of the passing of the cattle from 
the ranges to the farm. 

If we take nine typical range cattle states: Montana, Idaho, 
Wyoming, Colorado, New Mexico, Arizona, Utah, Nevada and 
Texas, we find they have 12,745,212 head of cattle. A com¬ 
parison with nine dairy states: New York, Pennsylvania, Ohio, 
Indiana, Illinois, Michigan, Wisconsin, Minnesota and Iowa de¬ 
velops the interesting fact that these central and eastern states 
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have 20,643,857 head. Texas is the largest state in the union 
and still has the largest number of cattle—6,721,502 head or more 
than half the total number in the nine range states previously 
named. But the New England states with New York, Penn¬ 
sylvania, New Jersey and Ohio have 7,402,583 head. If we 
take the eight range cattle states, exclusive of Texas, there are 
only 6,023,710 head against 6,066,278 head in New York, Penn¬ 
sylvania, New Jersey and Ohio. Another astonishing contrast 
may be made between six central and eastern states: Illinois, 
Wisconsin, Minnesota, Iowa, Missouri and New York with 
16,917,465 head of cattle and twelve western states: Texas, 
Montana, Idaho, Wyoming, Colorado, New Mexico, Arizona, 
Utah, Nevada, Washington, Oregon and California with only 
1 5,734,443 head. Here we have six dairy states with 1,183,022 
more cattle than twelve range states. It is also worthy of 
note that the western states are increasing their proportion of 
milch cows. Texas now has more than a million head of 
dairy cattle. 

There is an important distinction of course between range 
and farm cattle as a basis of raw material for tanning. On the 
plains, steers are developed quickly and shipped to the feed 
lots for fattening when only two years old. On the farms as 
a rule only bull calves and worn out milch cows are sold for 
slaughtering. A given number of dairy cattle furnish more calf¬ 
skins, but a smaller supply of hides than a similar number 
of animals on the ranges. 

According to the year book of the Department of Agricul¬ 
ture there are about four hundred and fifty millions of cattle 
in the world, more than half of which are in North and South 
America. Europe and Asia each have one hundred and thirty 
millions and Africa and Oceania each have twelve millions. 
There would seem to be a basis for some sort of hide and 
leather Monroe doctrine concealed in the fact that there are 
within eighteen millions as many cattle in the Western hemi¬ 
sphere as in Europe and Asia combined. In so far as the 
leather making and consuming industries can properly take po¬ 
litical action we should favor Pan-American reciprocity. The 
North and South American continents are 31.75 per cent of the 
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world's area, have 55 per cent of the world's supply of cattle, 
but have only 10.40 per cent of the world's population. With 
the completion of the Panama canal and the institution of closer 
business relations with the nations south of us, we should accept 
our manifest opportunity to dominate the leather industries of 
the world. There are millions of acres of. land in Central 
and South America exactly suited to the raising of cattle. But 
the business must be exploited by capital and men from the 
United States, and live cattle should be put on the free list. 
The present duty of 27P2 per cent, is practically prohibitive. 

Years ago this high tariff was designed to stimulate cattle 
raising on our then unoccupied plains. Those who insist upon 
a tariff on either cattle or hides to-day are reactionary and out 
of alignment with modern progress. 

If trade relations were cultivated with Central and South 
America the United States would be in a position to assume 
a commanding position in the leather industries of the world. 

Our exports of shoes are almost equal to those of the United 
Kingdom, but we export twenty-eight million dollars worth of 
leather to Great Britain’s twelve millions. With the prepon¬ 
derance of the hide supply on this hemisphere, and Europe, 
Asia and Africa demanding more leather goods, wise states¬ 
manship would suggest a rapid expansion of our foreign traffic. 

There is much evidence to show that the world, while con¬ 
suming less beef per capita is demanding more leather. This 
seeming paradox is easily explained. There are many substi¬ 
tutes for beef for food, but no alternative for leather. The 
world could get along without the flesh of cattle, but not without 
the hides. The semi-civilized nations are adopting our customs 
of dress, especially in shoes. Since Lord Palmerston uttered 
his famous criticism of the Turk “What can you expect of a 
people who wear no heels on their shoes," slipshod methods have 
been corrected to some extent by the introduction of European 
and American styles. If the four hundred millions of people 
in China should demand leather shoes as a concomitant of 
their new government, their wants could not possibly be supplied 
for lack of raw material of which to make leather. 

But apart from the task of civilizing the barbarous nations 
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with our improved footgear there is the much less remote condi¬ 
tion at home. Our own per capita consumption of leather is 
increasing coincidently with our declining supply of hides and 
skins. Experts tell us that automobiles use two and a half 
hides each for their upholstering. Leather furniture is in evi¬ 
dence in all semi-public places and grows in favor for libraries 
and dining rooms in the finest homes. The late census shows 
a large increase of horses and mules in both number and value 
so that despite the automobile, harness leather will continue to 
be wanted in larger quantities. The Census Department's pre¬ 
liminary report of the trade in harness, trunks, valises, em¬ 
bossed leather, leather garments, etc., shows an increase in the 
number of establishments of 24 per cent, from 1904 and 37 per 
cent, increase in capital invested. 

The shoe industry is not conducted with a view to economy 
of raw material. Durability is subordinated to style and finish. 
Many of the popular kinds of leather are sold without guarantee 
as to wear. They are beautiful but frail and use up raw ma¬ 
terial rapidly. The 1909 census of the shoe industry shows 
an increase of 63 per cent, in capital invested since 1904 and the 
gross value of product increased 43 per cent. 

The importance of the goat as a leather producing animal 
should be considered in estimating the world’s supply of raw 
material. Of course, goatskins are available only for light weight 
stock suitable for fine shoes, upholstery, fancy articles and deco¬ 
rations. The goat is the chief meat and dairy animal in many 
countries. The best available statistics tell us that there are 
IOO >957>649 goats in the world of which less than two millions 
are in the United States and a little less than fourteen millions 
in this hemisphere. North, South and Central America have 
less than fourteen per cent, of the goats of the world against 
55 P er cent, of the beef cattle. And yet our morocco manu¬ 
facturers have achieved a commanding position in the manu¬ 
facture of glazed kid. They now are exporting glazed kid to 
the amount of about eighteen million dollars a year with what 
may be termed the raw material situation against them. They 
present an object lesson of what should be accomplished in the 
heavy leather trade with the preponderance of hides at hand. 
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Taking a broad view of the leather situation with regard 
to the hide supply, it would seem that future extension depends 
upon procuring greater quantities of raw material and develop¬ 
ing the export trade. The day of small things in the leather 
industry is passing. The modern tanner must be a student of 
the world’s markets and able to command sufficient capital to 
transact a greater foreign business in buying hides and skins 
and selling leather. 

To this end we should demand a repeal of the Sherman Law 
and the inauguration of a Government policy designed to en¬ 
courage and stimulate international trade on a large scale. It 
is admitted that powerful corporations are necessary properly 
to conduct big business. No one will object to Government control, 
but there is a wide difference between regulation and strangulation. 

DISCUSSION. 

Air. Yocum called attention to the fact that a part of the 
present scarcity of hides is due to causes which we may hope are 
temporary, mentioning the losses in India due to the famine, 
in Manchuria from the war, and in South Africa due to dis¬ 
ease. He also said that the statistics given are slightly mis¬ 
leading, because the average weight of animals slaughtered is 
increasing, so that a given percentage of decrease in numbers 
does not indicate so high a percentage of loss in weight of meat 
or of leather; the average weight of “native” hides being now 
six or eight per cent, higher than it was some years ago, while the 
dressed weight of the animals is perhaps twenty per cent, greater. 

Mr. Lockwood stated that the decrease in number of cattle 
slaughtered had been chiefly in range cattle, whose hides are 
thicker than those of farm animals, and therefore more suitable 
for heavy leather, and expressed the belief that the average 
weight of hides as a whole is decreasing. He gave some figures 
from the Census Bureau indicating a decrease of 10 per cent, in 
the weight of hides taken off at 1641 establishments under gov¬ 
ernment inspection, between the years 1900 and 1909. Several 
speakers agreed that this great reduction must be due to the 
inclusion in the later figures of a larger proportion of calves. 
Mr. Yocum reiterated his statement that while the average weight 
of branded hides has not changed much, “natives” have increased. 
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ABSTRACTS. 

Chemical Investigations of the Substances in Birch. Georg Grasses. 
Collegium, 1911, 393-425.—Prefacing with a copious list of references 
to the literature of these substances, particularly betulin, tannins, tar 
products, gum and ethereal oils, the author describes his experiments upon 
the dried young leaves of Betula alba. Two kg. of these were extracted 
with 3 1. of boiling alcohol, this being found to be the only volatile sol¬ 
vent suited for extraction of the entire coloring matter. The extract 
was concentrated to 240 gms., and 800 cc. alcohol again added, thereby 
separating some insoluble material (A) ; the total extract was made 
alkaline with caustic potash. A considerable amount of solid potassium 
salt separated which was dissolved in 2 1. hot HaO and acidified with 
H3SO4. The resulting ppt. was redissolved in alkali, again precipitated, 
and the ppt. dried and extracted with hot ether, leaving an insoluble 
portion (G) and yielding a difficult soluble part (E) separating on 
cooling; the permanently soluble part(F)is further separated by petroleum 
ether into insoluble (Ft) and soluble (F a ) parts. The mother liquor from 
the first acid decomposition of the crude potassium salt was extracted 
with ether yielding (Ci) and the extracted liquor was evaporated and 
aside from alkaline sulphate yielded to acetone insoluble (Ch) and soluble 
(Co) portions. The solubilities of these various products are tabulated 
in great detail and based on these the author devised another method 
of separation represented by the scheme: 


Alcohol extract 4 cold toluol 


easily sol. (F 2 ) 

insol. part 4~ hot acetone 

sol. part 4 - cold CHC1 S 

insol part -r hot water 


hot gl. 

sol.fFi) insol. 4 cold ethyl acetate 

sol. 4--hot alcohol insol. -4- acet. acid 


soluble (B) insol. little easily easily sol. diff. sol. 


hot gl. acet. acid sol. (A) sol. (F) (G) (E) 

soluble (C 4 ) insoluble (C 5 ) 

The proportions yielded were: 

(A) :(C) :(G) :(E) :(F) :(F 2 ) :(G)=z 4 : 6 : 4 :i 124:20:5 
Of these, (F 2 ) was characterized as a dark green wax, melting point 
56°, while the other extracts were hard, brown and infusible. The 
substances (C<), (C a ), (Fi) and (G) were easily soluble in alkali and 
the neutral solutions gave ppts. with gelatine, Br water, metallic salts, 
etc; they probably represent phlobaphenes of the pyrocatechin tannins. 
The water soluble substance (A) was defined by mineral contents, giv¬ 
ing 4 per cent ash (Xa 2 Co 3 ). 

The substance (F 2 ) was best suited for investigation; 50 gms. were 
dissolved in dilute NH S , precipitated with HC1 and these operations re- 
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peated 7 times. The dried product was an asphalt like mass, melting 
at 62°. By combustion it analyzed C*Hi 4 0 and the molecular weight 
determination by boiling-point methods gave 615, corresponding to 
C*H,oOa=630. By addition of alcoholic potash to the ethereal solution 
and titrating back to determine carboxyl groups, it was found that 100 
gms. substance required 5.80 gms. K. A similar experiment with boiling 
alkali required after one-half hour 12.40 gms. K. The author calls 
this last process the determination of a “saponifiable hydroxyl group” 
and deduces the formula C»H«Oa(COOH)OH (sic). He for¬ 
mulated the salts ChtH« 0 ». (COOK)OH and Cs*HttO*(COOK)OK 
and gives their solubilities but no analysis. Various salts containing one 
equivalent of metal were obtained as precipitates by double decom¬ 
position. The ethyl ester, acid chloride and amide were prepared from 
this resin acid (Fa) and saponificatton analyses of the products approxi¬ 
mately verified the assigned formula. Dry distillation of the resin acid 
gave tarry and oily products with the odor of Russia leather which were 
not further studied. After oxidation with KMnO* in hot alkaline solu¬ 
tion, a product was extracted with ether having the odor of butyric 
acid. Chromic acid proved less suitable as an oxidizing agent. On 
oxidation with nitric acid, the yellow extract gave a rose color with 
KCN, indicating picric acid and a volatile acid smelling of butyric acid; 
0.2906 gm. of the silver salt of this yielded 0.1657 gm. Ag. Theory re¬ 
quires 0.1603 gm. for butyric acid. The conclusion is that an aromatic 
ring remains intact on oxidation while the side chains oxidize away. 
This resin acid is probably related to betulin, CmH«o 0 8 . 

W. J. K. 

The Effect of Difficult Soluble Ingredients of Quebracho Extract Upon 
Rendement. W. Moeller. Collegium , 1911, 425-6. —This communica¬ 
tion from the laboratory of H. Renner & Co., Hamburg, sets forth the 
superiority of their brand of “sulphite-free” extract. This contains the 
phlobaphenes in colloidal solution and has not been deprived of valuable 
weight giving ingredients, as have clarified extracts. Three 6 per cent, 
liquors were compared as follows: 



1. 

Natural 

II. 

“Sulphite-free" 

ill. 

“Triumph 1 


extract. 

filtered 

extract. 

Renner & Co. 

extract, 

Redlich 

Analysis: 

Tans . 

6.1 

6.0 

6.1 

Non-tans . 

0.7 

0.9 

1.0 

Tannage: 

Per cent, total tans absorbed. 

59.05 

65.26 

52.48 

Increased wt. of hide . 

91.91 

112.65 

9316 

Washing Loss: 

Per cent tans absorbed . 

50.10 

64.66 

52.20 

Increase wt. before washing 

5678 

74*37 

56.99 

Increase wt. after washing •• 

40.16 

59-77 

42.09 
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The tanning and washing experiments were made with 5 gms. hide and 
125 cc. liquor; 500 cc. water were used for washing. 

W. J. K. 

Tannage for Weight. W. Eitner. Gerber, 1911, [37] 183-5.—The 
writer translates portions of J. H. Russell's article on “The Tannage of 
Heavy Leather in California,” (JOURNAL, 1910, [5] 545) and remarks 
upon the high rendement (80 per cent, and upwards, on green weight) 
obtained in America as compared with results at home, where 65 per cent, 
is reached with difficulty. This is due to the materials and methods em¬ 
ployed. The acid character of the hemlock employed in the Eastern 
States favors the tannage and it fills well. For oak, artificial acids are 
employed. Tannage in layers gives better yield than in drums, and pre¬ 
pares the hide also for weighting with dressings such as glucose and 
Epsom salt. One of these preparations is made in England from import¬ 
ed German beet-sugar. W. Neuber in Vienna makes a similar product. 

W. J. K. 

Preparation of Chrome Box-Calf. (“Rind-box,” “vachette box.”) Leder- 
technische Rundschau, 1911, No. 45.—Either green salted hides or good 
dry hides may be used. The former are soaked two days with fre¬ 
quent changes of water; the latter somewhat longer, with 1/10 per cent, 
caustic soda solution for the first soak. Liming is begun in a clean 
lime bath containing 3 per cent. NaaS on the green weight; 2 days, hauled 
twice a day. The hides are transferred after draining one-half hour to a 
fresh lime, staying one day, hauled twice. The limes are made up with 10 
per cent, lime on the green weight, and strengthened with a third as much. 
They are used only three times. The unhairing is done by milling with 
warm water. Dry hides require longer liming, and the use of arsenic. 
From this on the treatment of the two sorts is the same. After fleshing, 
if the water is hard, the hides should be drawn through a 1/40 per cent. 
HC1 s^ution before graining. They are then, after washing, split on the 
band-knife machine, and go to the bates, which are preferably contained in 
wooden paddle-wheels. For 100 pounds white weight, take 8 pounds 
coarse wheat bran, digested at 44°C. (ii2°F.). Fermentation is started 
by adding 2 pails of old bate liquor. The hides must run easily in the 
paddle. The temperature after the hides are in should be about blood- 
heat. The paddle is run rather slowly half an hour, then stopped 2 or 3 
hours, and then run ten minutes. From time to time the top hides must 
be pushed down, and the whole kept warm. In soft water, the process 
usually takes 24 hours, if the water is hard, 40. Instead of bran, any 
cheap kind of meal may be used, with some modifications in preparing 
the bate-liquor. 

The pickle for 100 lbs. of white hide is made with 6 lbs. of salt and 
4 gals, water. The water and hides are put into a drum. The dry salt 
is added and the drum run 10 minutes. Without stopping the drum, the 
first tan-liquor is added through the hollow axle. The liquor for 100 lbs. 
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hide is made by dissolving 5 lbs. chrome alum in 8 gals, hot water. In a 
second vessel i }4 lbs. crystallized sal soda in 3 quarts of water. These 
solutions are allowed to cool to 25°C. (77°F*) and slowly mixed. The 
first portion of the mixture (about 6 quarts per 100 lbs. white hide) is 
added at about 25°C., and the drum run 10 minutes. Then another por¬ 
tion, 7 quarts per 100 lbs., and after 10 minutes a third portion, 9 quarts, 
and 10 minutes later the remaining 13 quarts are added. The drum 
is then run two hours. The hides are then taken out and drained. The 
tannage is preferably continued in vats, rather than in a drum, as this 
method gives fuller leather with a smoother softer feel, and also saves 
machinery and chemicals, since the liquors may be used over and over 
for a long time. The time in the vats may be 6 days, the liquors be¬ 
ginning at 2 x /i 0 Be., made from the used liquors of the fore-tannage 
strengthened with “chrome extract.” The last liquor should be from 
4-5 0 Be. After-tannage is done in a drum, 10 gallons of vat-liquor to 
100 lbs. white weight, 5 quarts of “extract” being slowly added through 
the axle for each 100 lbs. white weight. The drum is then run two 
hours. After being horsed up 12 hours they are neutralized. The “ex¬ 
tract” is prepared by dissolving 100 lbs. chrome alum in 25 gallons of 
water and 100 lbs. sal soda crystals in 25 gallons of water. When both 
solutions are cold, the soda solution is poured into the chrome alum, a 
quart at a time, with continued stirring. The resulting solution is allowed 
to stand 24 hours, and the clear liquor drawn off from the precipitated 
chromium hydroxides. The precipitate is washed and dissolved in HC 1 ; 3 
lbs. glycerine are then added. The finished “extract” should show 15 0 
to 16 0 Be. L. B. 

Estimation of the Reichert-Meissl Value. Dr. M. SiEGFEld. Chem. Ztg 
1911, No. 139, p. 1292.—Some years ago the author, in the estimation of 
the Reichert-Meissl value, replaced glycerin-soda lye with glycerin-potash- 
lye, in order to avoid the inconvenience due to the solidification of soda 
soap. The ease of melting and easy solubility of potash soap enabled 
Kreis to introduce a further improvement, a considerable reduction 
in the quantity of glycerin employed. He was induced to make this 
change by the fact that he had often found in the glycerin of commerce 
a not inconsiderable content of volatile fatty acid, and he could thus re¬ 
duce the correction made necessary by errors introduced in that way. 
The author confirms this observation, remarking that samples labelled 
“chemically pure for analysis” gave in a blank test a Reichert-Meissl 
value of from 1 to 2. Kreis recommends for the saponification of 5 g. 
fat, 2 cc. KOH, 1:1 solution, and 4 cc. glycerin of sp. gr. 1.26. The au¬ 
thor has used Kreis' method in a number of butter tests and found that 
the saponification not only proceeds smoothly but also is complete in a 
somewhat shorter time and can be carried out over a smaller flame. 
The butter samples in question had a wide range of Reichert-Meissl 
values. The differences lay within the customary limits. 
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TABLE I. 

Reichert-Meissl values 



Customary method 

Kries’ method 

1 East Frisian Fall Butter . 

21.9 

22.05 

22.35 

22.1 

2 East Frisian Fall Butter . 

22.45 

22.75 

22.7s 

22.7 

3 East Frisian Fall Butter . 

23.I 

23.15 

2365 

23.6 

4 East Frisian Fall Butter . 

2325 

234 

23.2 

233 

5 Butter from Hamelin Creamery 

27.15 

26.9s 

2745 

27.45 

6 Butter from Hamelin Creamery 

27.55 

27.6 

27.85 

2785 

7 Butter from Hamelin Creamery 

28.65 

28.05 

28.65 

28.4 

8 Farm Butter from Beet-Top 
Feeding . 

32.65 

32.3 

3185 

319 


The end-point of the saponification is easily recognized by the ceasing 
of large bubbles and the formation of a thick white foam. It is not 
safe to take less than 4 cc. of glycerin for a butter-fat determination. 
In the presence of this quantity a trace of soap will sometimes solidify 
but as is shown in the above examples this does not hinder complete 
saponification. L. B. 

Result of Researches on Mangrove Barks from German East Africa. 

Dr. J. Paessler. Ledertechnische Rundschau , 1911, No. 43.—The name 
mangrove is applied to trees of several kinds which grow in tropical 
salt marshes. In all, 302 samples were received at the Freiberg Insti¬ 
tute during 1909 and 1910. The first series of samples numbered 80. 
There is some uncertainty in regard to date of collection, but the 
author assumes they were collected during April, 1909. The second 
series (74 samples) are dated June, 1909; the third, (74 samples) be¬ 
ginning of October, 1909; the fourth, (74 samples) from the end of 
November, 1909, to January 1st, 1910. The samples were chiefly the 
barks of four species of trees, Rhi2ophora ntucronata, Bruguiera gym- 
norrhisa, Ceriops Candolleana, and Xylocarpus. The samples were not 
only taken at different times in the year, but from trees of different 
ages and from different parts of the tree. Results are calculated from 
the air dry condition, on an assumed water content of 14.5 per cent., which 
is regarded as a fair average for air-dry imported barks. A general 
statement of results for the four kinds of bark mentioned is given in 
Table I. 

TABLE I. 

Tannin content, per cent. 

Lowest Highest Mean 


Rhizophora . 29.3 40.8 36.5 

Bruguiera . 24.8 42.3 35.8 

Ceriops . 24.2 32.2 25.8 

Xylocarpus . 26.7 32.5 29.8 


The samples taken at different times of the year do not show exactly 
equal tannin values, but the differences observed do not point to any defi- 












Table II. 

Rhizophora . Series 3. September, 1909. Fruiting Season, 

80-100 15-20 15-20 15-20 40-50 40-50 40-50 80-100 80-100 
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nite law. Results are given also for samples of bark from small branches 
taken at sunrise, noon, and sunset, in each series. These showed no 
consistent differences, and are not reproduced in table II, which includes 
only two of the four series. The figures in every case indicate per¬ 
centages of tannin and non-tans, as found in the bark. The fruiting sea¬ 
son for all these trees seems to extend from September to the end of the 
year. Table III shows average tannin values for different ages and dif¬ 
ferent parts. 

Table III. 

Average of all ages 

Butt Middle Top Branch 

samples samples samples sample? 


Rhizophora. 36.8 36.8 36.1 34-2* 

Bruguiera . 38.2 35.1 32.9 35.7 

Ceriops. 26.9 27.3 27.4 26.2 

Xylocarpus . 29.6 29.7 29.0 28.5 

Average of all seasons 

15-30 40-50 80-100 

years years years 

Rhizophora. 35.7 35.2 38.6 

Bruguiera. 33.8 36.5 37.0 

Ceriops. 26.1 26.5 26.9 

Xylocarpus. 29.5 29.5 30.7 


Lactic Acid Analysis. Dr. A. A. Besson. Chem. Zeit., No. 130, p. 
1209, October 31, 1911.—Klapproth (Chem. Zeit., 1911, p 1026,) thinks he 
has found two disadvantages in the author’s method of experiment for 
obtaining exact results in work with lactic acid and its anhydrid. First 
the combination of the excess of free alkali with the lactic acid anhydrid 
is very slow, in the presence of but a small excess of alkali. Second, no 
figures for the excess of acid to be added were given, which is very im¬ 
portant, for the same lactic acid boiled with 1, 2, 3 and 5 cc. of normal 
nitric acid gave entirely different total acid content. It will be shown 
below that these disadvantages do not really exist. Klapproth further 
maintains that in boiling an alkali solution with HC1 one can avoid having 
some of the alkali taken up by the acid by just bringing the solution 
to a boil. But this is not the case, for in working out his method 
the author proved an excess of acid to be essential. Klapproth also 
criticises the author’s method of preparing the solution to be analyzed. 
If very accurate results are to be obtained, the author of course approves 
of weighing the substances. For ordinary circumstances 100 cc. measured 
without rinsing the pipette is sufficiently accurate, especially for acids of 
low concentration, and in laboratories where many experiments are made 
daily. In order to prove that Klapproth’s accusations are unjustified, 
the author gives figures for twenty-five experiments with lactic acid 
containing 72.19 per cent, free acid, 86.40 per cent, total acid, and showing 
an anhydride content of 13.49 per cent. 
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In these experiments he added excess quantities of alkali from i} 4 -io 
cc., allowed the solution to stand cold, sometimes 5 and sometimes io 
minutes, or heating it 5 minutes on water-bath, added excess of acid from 
Yi to 5 cc., and then sometimes merely brought it to a boil, sometimes 
boiled it to 2 minutes, and sometimes heated it on the water-bath 2 

minutes. The greatest variation of results from 86.4 total acid con¬ 
tent was 1.27 and the average variation only 0.1408. 

From these results the author draws the following conclusions: First, 
in regard to the transposing of the excess of alkali with the lactic acid 
anhydrid; 3 cc. of excess alkali served to cause a complete transposition 
in ten minutes at room temperature. The transposition also takes place 
in a longer time with less alkali, but if the experimenter is in a hurry 
he can use that much without hesitation. 

Second, in regard to the use of a greater or smaller excess of salt, the 
author proves by citing his table of results that when a reasonable amount 
more or less of acid is added without too great variations in concentra¬ 
tion, and with care not to heat the solution more than to the boiling-point, 
no noticeable variation in result occurs. 

So the author asserts that if his method is strictly followed, the faults 
found by Klapproth are not justified and that other methods are still more 
complicated and less accurate than his. E. A. B. 


PATENTS. 

Process for Preparation of Glue from Chrome Leather Scraps. German 
Patent No. 237,752. Carl Sadlow, Nagyszombat, Hungary. 

The process consists in treating the finely divided scrap with caustic 
soda or potash at room temperature for several days, whereby the leather 
scrap is reduced to a structureless paste. The alkali is then neutralized 
by any acid. If acid is added in slight excess, the glue after drying be¬ 
comes insoluble in water. The addition of an excess of alkaline carbonate 
renders it again soluble. The excess of salts can be washed out.—From 
Haute und Lcder, Nov. 22, 1911. L. B. 

Hide-Working Machine. U. S. Patent No. 1,009,734. David Friedlander, 
Philadelphia, Pa. 

Vacuum Evaporating Apparatus. U. S. Patent No. 1,009,782.. Charles 
Ordway, New York, N. Y. 

Process of Dying Hides. U. S. Patent No. 1,009,881. William H. Allen, 
Detroit, Mich. 

The process consists in stretching leather while wet on a flat plate, 
covering it with a porous blanket and then a sheet of wire gauze, then 
several other sheets of wire gauze successively coarser. These units 
are piled up in a room from which a part of the air is exhausted. 
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Fat Extraction Apparatus. TJ. S. Patent No. 1,010,991. Henry L. Wal¬ 
ter and Charles E. Goodrich, Washington, D. C. 

This is an improvment of the Knorr apparatus, and is dedicated to the 
public. A disk and spring are arranged to hold down the material being 
extracted, to prevent its puffing up. 

Hide-Working Machine. U. S. Patent No. 1,011,306. John W. Aulson, 
Lynn, Mass. 


BOUND VOLUMES OF THE JOURNAL. 

Copies of Volume VI of the Journal, for 1911, bound in cloth 
or half morocco, are now ready, Volumes I, II, III, IV and V in 
uniform binding may also be obtained. Price $6 per volume de¬ 
livered. Bound volumes will be exchanged for complete sets 
of unbound numbers at the rate of $1.20 per volume delivered. 
Missing numbers will be supplied at 25 cents each. Unbound 
volumes for exchange should be well packed and sent to the 
Manager at Ridgway, Pa., expressage being prepaid at the 
“printed matter” rate. 
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CHANGES OF ADDRESS. 

August H. Vogel to 393 Lake Drive. Milwaukee, Wis. 

Louis T. Roenitz to 217 West Lake St., Chicago, Ill. 

C.F. Young should be Widdicomb Building (instead of Witticomb) 
Grand Rapids, Mich. 

Frederick Kniffen to Room 942, Dupont Building, Wilmington, Del. 
Conrad H. Propach to 400 Roslyn Place, Chicago, Ill. 

Charles S. Forsyth to the Forsyth Leather Co., Wauwatosa, Wis. 

August M. Kelp to 241 W. 126th St., New York City. 

M. F. Nichols to P. O. Box 509, Knoxville, Tenn. 

George S. Rice to Michigan Tanning and Extract Co., Petoskey, Mich. 
Joseph H. Russell to 722 N. Tejon St., Colorado Springs, Colo. 


METHODS OF THE AMERICAN LEATHER CHEMISTS 
ASSOCIATION FOR 1912. 

METHOD FOR TANNIN ANALYSIS. 

I. Crude Materials. 

(1) Moisture Determination: 

Upon receipt of the sample, grind promptly and dry 10 grams 
in the manner and for the period specified for evaporation and 
drying in extract analysis. 

(2) Preparation of Sample for Extraction: 

Sample must be dried at a temperature not exceeding 6o° C., 
and then ground to such a degree of fineness that the entire 
sample will pass through a sieve of- 20 meshes to the inch 
(linear). 

(3) Amount of Sample and Proportion of Water for Extrac¬ 
tion : 

For fresh materials the amount of sample and proportion of 
water for extraction should be such as to give between 0.35-0.45 
gram tannin per 100 cc. of solution. For spent materials this 
proportion should be approximated as closely as practicable. 

(4) Extraction of Sample: 

Extraction shall be conducted in a form of apparatus that 
permits the removal of the extractive solution from the influence 
of sustained high temperature, and shall be continued until a 
portion tested with gelatine salt solution fails to give a precip¬ 
itate. Five hundred cc. of the first portions of extractive solu¬ 
tion should be removed and not subjected to further heating. A 



METHODS OF A. E. C. A. FOR 1912 


53 


thin layer of cotton must be used in order to prevent fine material 
passing over. 

(4A) Sumac and Kindred Materials : 

Put the material (the amount should be such as to give be¬ 
tween 0.35-0.45 gram tannin per 100 cc. of solution) in a form of 
apparatus that permits the removal of the extractive solution 
from the influence of sustained high temperature, cover it with 
water and allow to soak one hour. Then extract by collecting 
2,000 cc. of the extractive solution outside through lower tube, 
in from six to eight hours. Let the extractive solution stand 
over night and analyze the following day by the Official Method 
for Extracts. 

(5) Analysis: 

After extraction and dilution, solutions must be heated to 8o° 
C., and analysis conducted as per Official Method for Extracts. 
In case of weaker dilutions than the Official Method specifies, 
the amount of hide powder must be reduced in proportion to the 
reduction of tannin. 

Ten grams of the air-dried sample should be dried as in (1) 
to determine moisture content of the portion extracted and the 
analysis calculated and reported upon a “dry” basis. The tannin 
in fresh materials should also be reported on the basis of the 
moisture content of the sample “as received.” 

II. Analysis of Extracts. 

(6) Amount and Dilution for Analysis: 

Fluid extracts must be allowed to come to room temperature 
and weighed in stoppered weighing bottle. Such quantity shall 
be taken as will give from 0.35-0.45 gram tannin per 100 cc. 
of solution. Dissolve in exactly 900 cc. of distilled water at 
8o° C., and make up to mark after standing not more than 20 
hours, nor less than 12 hours. Temperature must not go below 
20° C. 

(7) Total Solids: 

Thoroughly mix solution, pipette 100 cc. into tarred dish, 
evaporate and dry as directed under “Evaporation and Drying.” 

(8) Soluble Solids: 

To 1 gram of kaolin in a beaker add 75 cc. of solution; stir 
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and pour on a 590 S. & S. 15 cm. plaited filter-paper; return 
filtrate to paper for one hour, keeping filter full. At the end of 
an hour pour solution from filter or remove with pipette. Bring 
800 cc. of solution to 20° C.; refill the filter with this solution 
and begin to collect filtrate for evaporating and drying so soon 
as filtrate comes clear. Keep filter full. Evaporate and dry 
the first 100 cc. of filtrate, as per “Evaporation and Drying.” 

Funnels and receiving vessels must be kept covered during 
collection of filtrate for evaporation. 

(9) Non-Tannins : 

A quantity of hide powder sufficient for the number of analy¬ 
ses to be made shall be prepared in the following manner: Di¬ 
gest with ten times its weight of water till thoroughly soaked. 
Add 3 per cent, of chrome alum in solution. Agitate by either 
shaking or stirring occasionally for several hours and let stand 
over night. Wash by squeezing through linen, continuing, the 
washing until the wash water gives no precipitate with barium 
chloride. Squeeze the hide, using a press, if necessary; so that 
the wet hide will contain between 70 and 75 per cent, of water. 
Use approximately 20 grams of wet hide for moisture determin¬ 
ation. Add to 200 cc. of the orginal solution such quantity of 
the wet hide as represents from 12 to 13 grams dry hide. Shake 
for ten minutes in some form of mechanical shaker and squeeze 
immediately through linen. Add 2 grams kaolin to the filtrate, 
stir and filter through folded filter (No. iF Swedish, recom¬ 
mended) of size sufficient to hold entire filtrate, returning until 
clear. Evaporate 100 cc. of the filtrate. The weight of the 
residue must be corrected for the dilution caused by the water 
contained in the wet hide powder. 

Note: In order to limit the amount of dry hide powder 
used, determine the moisture in the air-dried powder and cal¬ 
culate the quantity equal to i 2]/ 2 grams of actual dry powder. 
Take any multiple of this quantity according to the number of 
analyses to be made, and after chroming and washing as di¬ 
rected, squeeze to a weight representing 70 per cent, to 75 per 
cent, water. Weigh the whole amount and divide by the multiple 
of the 123/2 grams of actual dry hide powder taken to obtain 
the weight of wet hide powder for 200 cc. of solution. 
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The non-tannin filtrate must not give a precipitate with a 1 
per cent, gelatine 10 per cent, salt solution. 

(10) Tannin: 

The tannin content is shown by the difference between the 
soluble solids and the corrected non-tannin. 

III. Analysis of Liquors. 

(11) Dilution: 

Liquors must be diluted for analysis so as to giv.e as nearly 
as possible 0.7 gram solids per 100 cc. of solution. 

(12) Total Solids: 

To be determined as in Extract Analysis. 

(13) Soluble Solids: 

To be determined as in Extract Analysis. 

(14) Non-Tannin: 

To be determined by shaking 200 cc. of solution with an 
amount of wet chromed hide powder, containing 70 per cent, to 
75 per cent, moisture, corresponding to an amount of dry hide 
powder shown in the following table: 


Tannin range per ico cc. 

Dry hide powder per 200 

0.35— 

—0.45 gram 

9— 

—11 grams 

0.25— 

—0.35 gram 

6 . 5 - 

— 9 grams 

0.15— 

—0.25 gram 

4 — 

—6.5 grams 

0.00— 

—0.15 gram 

0— 

— 4 grams 


Solution to be shaken for non-tannins as in Extract Analysis; 
100 cc. must be evaporated as in Extract Analysis. 

IV. Evaporation and Drying. 

(15) Evaporation and Temperature: 

All evaporations and dryings shall be conducted in the form 
of apparatus known as the “Combined Evaporator and Dryer,” 
at a temperature not less than 98° C. The time for evaporation 
and drying shall be 16 hours. 

(16) Dishes: 

The dishes used for evaporation and drying of all residues 
shall be flat bottomed glass dishes of not less than 2^4 inches 
diameter not greater than 3 inches in diameter. 



56 


LEATHER CHEMISTS ASSOCIATION 


V. Determination of Total Acidity of Liqtxoss. 

(17) Reagents : 

fa) One per cent, solution of gelatine neutral to hematine. 
The addition of 25 cc. of 95 per cent, alcohol per liter, is recom¬ 
mended to prevent frothing. If the gelatine solution is alkaline, 
neutralize with tenth normal acetic acid and if acid neutralize 
with tenth normal sodium hydroxide. 

(b) Hematine. A solution made by digesting hematine in 
cold neutral 95 per cent, alcohol in the proportion of one-half 
gram of the former to 100 cc. of the latter. 

(c) Acid washed kaolin free from soluble matters. 

(d) Tenth normal sodium hydroxide. 

Directions : 

To 25 cc. of liquor in a cylinder that can be stoppered, add 50 
cc. of gelatine solution, dilute with water to 250 cc., add 15 
grams of kaolin and shake vigorously. Allow to settle for at least 
15 minutes, remove 30 cc. of the supernatant solution, dilute with 
50 cc. of water and titrate with tenth normal soda using hematine 
solution as the indicator. Each cc. tenth normal soda is equiva¬ 
lent to 0.2 per cent, acid as acetic. 

On public analytical work by members of this Association, the 
fact that the Official Method has been used, shall be so stated. 

OFFICIAL METHODS FOR SAMPLING TANNING MATERIALS. 

General : 

Extract whether liquid or solid, and tanning materials in gen¬ 
eral all contain moisture. The amount of moisture varies with 
climatic conditions, but especially in liquid, and in most solid ex¬ 
tracts become less as the extract is exposed to the air. As the 
value of any material shown by analysis is directly dependent 
upon the amount of moisture contained, and as an exposure of a 
comparatively few moments may alter appreciably the amount 
of moisture it is apparent that the sampling in all its details 
should be done as quickly as consistent with thoroughness and 
with great care to expose the material as little as possible to the 
air. The portions taken as samples should be placed at once 
into containers as nearly air-tight as possible, and preferably of 
glass. Wood, cardboard, poorly glazed crockery, etc., are all 
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porous and more or less absorbent and not suitable for retaining’ 
samples. 

Liquid extract cannot be accurately sampled when it contains 
any frozen material. A sample of extract taken after live steam 
has been run into the extract has not the same concentration as 
the original extract. A sample of spent bark which has been 
standing where dust from fresh ground bark has sifted into it 
does not represent the degree of extraction of the spent bark. 
Samples of the liquor which have set around with no preserva¬ 
tive in them for some time do not represent the condition of the 
liquor when sampled. 

(1) Number of Packages to be sampled : 

When carload lots, or less, of bags are to be sampled, 7 per 
cent, of the number of bags shall be sampled. When shipments 
of more than a carload and less than 2,000 bags are to be sampled, 
20 bags shall be sampled. When shipments of more than 2,000 
bags are to be sampled, 1 per cent, of the number of bags shall 
be sampled. 

When 70, or less, barrels are to be sampled, 10 per cent, of the 
number of barrels shall be sampled. When from 71 to 140 
barrels are to be sampled, 9 per cent, of the number of barrels 
shall be sampled. When from 141 to 210 barrels are to be 
sampled, 8 per cent, of the number of barrels shall be sampled. 
When from 211 to 280 barrels are to be sampled, 7 per cent, 
of the number of barrels shall be sampled. When from 281 to 
350 barrels are to be sampled, 6 per cent, of the number of 
barrels shall be sampled. When from 351 to 420 barrels are 
to be sampled, 5 per cent, of the number of barrels shall be 
sampled. When from 421 to 500 barrels are to be sampled, 
4 per cent, of the number of barrels shall be sampled. When) 
more than 500 barrels are to be sampled, 3 per cent, of the num¬ 
ber of barrels shall be sampled. 

(2) Liquid Extract in Barrels : 

The heads shall be removed from the number of barrels speci¬ 
fied in (1), the contents of each barrel stirred until homo¬ 
geneous, and a sample of equal size taken from each barrel. 
These sub-samples shall be put together in a suitable closed con¬ 
tainer and be thoroughly mixed. From this bulk duplicate sam¬ 
ples shall be drawn for analysis. These samples shall be pre- 
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served in air-tight glass containers, labeled with the date of 
sampling and such distinguishing marks as may be neces¬ 
sary. When a considerable period of time is likely to elapse 
between the sampling and the analysis, each individual sample 
shall be weighed when prepared and the certified weight 
of the sample be marked on the label. 

(3) Liquid Extract in Bulk: 

The extract shall be agitated with air, be plunged or be 
mixed by some other efficient means until homogeneous. Egual 
samples shall then be taken from different parts of the bulk, be 
placed in a proper container, be thoroughly mixed and sampled 
as described in (2). 

(4) Liquid Extract in Tank Cars : 

The following methods are permissible: 

(a) The extract shall be unloaded into clean, dry containers 
and sampled according to (3) ; or, 

(b) The extract shall be mixed until homogeneous, by plung¬ 
ing through the dome or other effective means, then numerous 
equal samples shall be taken from as widely scattered parts ol 
the bulk as possible. These samples shall then be placed in a 
suitable container, be mixed and sampled as in (2). 

Note: -As it is almost impossible to secure a homogeneous 
mixture of the extract in a tank car, this method should be used 
only when no other is possible. Or, 

(c) The extract shall be sampled as follows while the car is 
being unloaded:—A quart sample shall be taken from the dis¬ 
charge 3 minutes after the extract has begun to run; another 
quart sample shall be taken 3 minutes before the extract has all 
run out, and three other quart samples shall be taken at equal 
intervals between these two. These five samples shall be trans¬ 
ferred to a suitable container so soon as taken, be thoroughly 
mixed and sampled as in (2). 

(5) Solid Extracts : 

The number of packages specified in (1) shall be selected, 
as nearly as practicable, of equal size. Whenever possible every 
n tYl package shall be set aside for sampling while the extract is 
being unloaded. When this is not possible, the packages shall 
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be selected from as uniformly distributed parts of the bulk as 
possible. 

Samples of as nearly equal size as practicable shall be taken 
from each package and these samples, shall represent as nearly 
as may be, proportionally the outer and inner portions of the ex¬ 
tract. These sub-samples shall be placed in a clean, dry dosed 
container. When sampling is completed, the whole composite 
sample shall be broken up till it will pass through a sieve of i 
inch mesh; it shall be reduced to the required bulk by successive 
mixings and quarterings. From this bulk duplicate samples of 
the required size shall be taken, be wrapped in paraffine paper, 
and be enclosed in the smallest clean dry air-tight glass re¬ 
ceptacles that will hold them, labeled, etc., as in (2). 

Sampling at place of manufacture shall be conducted by run¬ 
ning a portion from the middle of each strike into a mold holding 
at least two pounds. These sub-samples shall be preserved with 
proper precautions against evaporation, and be sampled for 
analysis as above. 

(6) Crude Tanning Materials : 

A. Shipments in bags, mats, barrels or other similar packages. 

The number of packages specified in (1) shall be emptied in 

uniform horizontal layers in a pile on some clean surface. At 
least five equal samples shall be taken from top to bottom 
through the pile at uniformly distributed spots. These sub-sam¬ 
ples shall be mixed together and the bulk be reduced by mixing 
and quartering to the desired size. Duplicate samples of not less 
than two quarts each shall be preserved in air-tight containers 
properly labeled. 

When the number of packages to be sampled is so great as to 
make one pile impracticable, two or more piles may be made, and 
the samples from the several piles properly mixed. 

B. Shipments in bulk. 

1. Nuts, Beans, Pods, Ground Materials, etc. 

Equal portions shall be taken from at least ten uniformly dis¬ 
tributed parts of the bulk, be mixed and sampled as in “A.” 

2. Bark, Wood, etc., in sticks. 

Sticks shall be taken from at least ten uniformly distributed 
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parts of the bulk, be sawed completely through, and the saw¬ 
dust thoroughly mixed and sampled as in “A.” 

C. Materials prepared for leaching. 

Samples of equal size .shall be taken at uniform intervals as 
the material enters the leach and be kept in a suitable container 
till sampling is completed. This bulk shall then be thoroughly 
mixed, be reduced by mixing and quartering, and duplicate sam¬ 
ples for analysis of at least one quart in size be preserved in air¬ 
tight containers, as in “A.” 

(7 ) Spent Material from Loaches: 

Samples of spent material shall be taken from the top, middle 
and bottom, and in each case from the center and outer portions 
of the leach. These sub-samples shall be thoroughly mixed, be 
reduced in bulk by mixing and quartering, and duplicate samples 
of at least one quart in size be preserved for analysis. 

(8) Tanning Liquors : 

The liquor shall be mixed by plunging or other effective means 
till homogeneous and then samples of at least one pint be taken 
for analysis. The addition of 0.03 per cent, of thymol or other 
suitable anti-ferment to the sample is essential to keep the 
liquor from altering its original condition. 

When routine samples are taken from day to day and a 
composite sample analyzed, samples of equal size shall be taken 
from each vat after thorough mixing, be preserved in covered 
containers in as cool a place as possible, and be kept from fer¬ 
mentation by the addition of suitable anti-ferment, as above. 
This bulk shall be mixed till homogeneous and samples of not less 
than one pint each be preserved for analysis. 

When a sample is taken by a member of this Association in 
accordance with the above method, it is requested that he state 
both upon the label of the sample submitted and upon the 
analysis blank that “this sample has been taken in accordance 
with the official method of sampling of The American Leather 
Chemists Association. ,, 

OFFICIAL METHOD FOR LEATHER ANALYSIS. 

(1) Preparation of Sample : 

The sample of leather for analysis shall be reduced to as fine 
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a state of division as practicable, either by cutting or grinding. 

(2) Moisture : 

Dry 10 grams of leather for 16 hours at a temperature be¬ 
tween 95°-ioo° C. 

(3) Fats : 

Extract 5 to 10 grams of air-dry leather in a Soxhlet apparatus 
until free from grease, using petroleum ether boiling below 8o° 
C. Evaporate off the ether and dry to approximately constant 
weight. 

Or, if preferred, extract 30 grams of leather as described above. 
In the latter case, the extracted leather, when freed of solvent, 
may be used for the determination of water-soluble material. 

(4) Ash : 

Incinerate 10 to 15 grams of leather in a tarred dish at a dull 
red heat until carbon is consumed. If it is difficult to burn off all 
the carbon, treat the ash with hot water, filter through an ashless 
filter, ignite filter and residue. Add the filtrate, evaporate to 
dryness and ignite. 

(5) Water-Soluble Material : 

Digest 30 grams of leather in a percolator over night, then 
extract with water at 50° C. for three hours. The total volume 
of solution to be 2 liters. Determine total solids and non-tannins 
according to the Official Method for extract analysis. 

(6) Glucose : 

To 500 cc. of the solution obtained by extraction according to 
(5), add 20 cc. of normal lead acetate, shake well, let stand for 
an hour and filter. To 400 cc. of filtrate add dry Na 2 CO s and 
filter. To the filtrate add 5 cc. concentrated HC1 and boil for 
two hours, allowing the solution to evaporate to about 90 cc. 
Add dry Na 2 C 0 3 until the solution is about neutral, make up to 
100 cc. and filter if necessary. 

Take an aliquot part containing not more than 0.25 gram of 
sugars, add to 60 cc. of Allihn’s Fehling’s solution, dilute with 
water to 145 cc. if necessary, cover with a watch-glass, bring 
to boil and set in a boiling water-bath for exactly 30 minutes. 
Filter through an asbestos mat in Gooch crucible, wash with 
hot water to free from soluble salts and finally with alcohol, 
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dry i hour in water oven, cool and weigh. Multiply the weight 
of cuprous oxide by 0.8883 and calculate to glucose according 
to the following table: (Published, this JOURNAL, May, 1909, 
p. 125 et seq. f from /. S. C. /. 13 , 1227 et seq. Also printed in 
the Association's pamphlet.) 

(7) Nitrogen : 

Gunning modification of the Kjeldahl Method, A. O. A. C. 
Bulletin, No. 107 (1907). 


Reagents. 

Standard Acid Solutions .—Hydrochloric or sulphuric acid, the 
absolute strength of which has been accurately determined. For 
ordinary work half-normal acid is recommended. For work 
in determining very small amounts of nitrogen, tenth-normal is 
recommended. In titrating mineral acid against hydroxide solu¬ 
tion use cochineal as indicator. 

Standard Alkali Solution .—The strength of this solution rela¬ 
tive to the acid must be accurately determined; tenth-normal so¬ 
lution is recommended. 

Sulphuric Acid .—The sulphuric acid used should have a specific 
gravity of 1.84 and be free from nitrates and also from am¬ 
monium sulphate. 

Sodium Hydroxide Solution .—A saturated solution of sodium 
hydroxide free from nitrates. 

Potassium Sulphate .—This reagent should be pulverized before 
using. 

Indicator .—A solution of cochineal is prepared by digesting 
and frequently agitating 3 grams of pulverized cochineal in a 
mixture of 50 cc. of strong alcohol and 200 cc. of distilled water 
for a day or two at ordinary temperature; the filtered ’solution 
is employed as indicator. 

Determination. 

Place 0.7 gram leather in a digestion flask. A'dd 10 grams 
powdered potassium sulphate and from 15 to 25 cc. (ordinarily 
about 20 cc.) of concentrated sulphuric acid. Place the flask in 
an inclined position and heat below the boiling-point of the acid 
from 5 to 15 minutes, or until frothing has ceased (a small 
piece of paraffine may be added to prevent extreme foaming). 
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Then raise the heat and boil briskly until the liquid has become 
quite clear and nearly colorless (the digestion should take from 
4 to 5 hours). 

After cooling, dilute with about 200 cc. of water. Next add 50 
cc. soda solution, or sufficient to make the reaction strongly alka¬ 
line, pouring it down the side of the flask so that it does not mix 
at once with the acid solution. Connect the flask with the con¬ 
denser, mix the contents by shaking, and distil until all ammonia 
has passed over into the standard acid. The first 150 cc. will 
generally contain all the ammonia. The operation usually re¬ 
quires from 40 minutes to 1 hour and a half. The distillate is 
then titrated with standard alkali. 

Previous to use, the reagents should be tested by a blank ex¬ 
periment with sugar, which will partially reduce any nitrates 
present that otherwise might escape notice. 

PROVISIONAL METHOD FOR COLOR VALUATION OF 
TANNING MATERIALS. 

Immerse a piece of thoroughly wetted white broadcloth, three 
inches by four in size, in a solution of the material to be tested, 
containing 3 per cent, of tannin, and allow to remain with fre¬ 
quent agitation for 45 minutes. The solution previous to im¬ 
mersing the cloth is heated on a water-bath to 50° C. and the 
heat then turned off, the coloring being effected without a con¬ 
tinuance of the heat. (Care must be taken that the temperature 
of the bath is not greater than that of the solution, i e., 50° C.). 
The solution, in volume 25Q cc. should be contained in a por¬ 
celain or glass beaker not less than y / 2 inches in diameter and 4 
inches deep, and the beaker immersed at least 2 ]/ 2 inches in the 
water. The bath should not be exposed to rapid cooling (5 0 
being the usual drop) during the test. At the expiration of the 
time of immersion, the cloth is removed from the solution and 
the free coloring matter washed out thoroughly in water heated 
to 50° C., then well squeezed in the hand and further excess 
moisture removed by rolling for a minute or two in a clean 
towel. It is then dried smooth between pieces of blotting paper 
in a letter press. 
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PROVISIONAL METHODS FOR THE ANALYSIS OF 
OILS AND FATS. 

Saponification Value. 

Preparation of the Alcoholic KOH .—Purify the alcohol as 
follows: To ordinary alcohol add potassium permanganate in 
very fine powder or saturated solution until the pink color holds 
for about ten minutes; allow to stand over night, filter and dis¬ 
till over a fixed oil and sodium hydroxide, the first portions 
of the distillate, about a quarter, being rejected. Dissolve the 
KOH in the alcohol thus prepared, filter, and make up to half 
normal strength. 

Determination .—Weigh off accurately in a flask holding 150- 
200 cc., 1.5-2.0 grams of the fat, or oil, purified and filtered if 
necessary. Next run into the flask 25 cc. of the alcoholic 
potash, attach a long cooling tube or invert condenser, and heat 
on the water-bath for thirty minutes, frequently imparting a 
rotary motion to the contents of the flask until complete solution 
has been effected, which can always be done unless there is con¬ 
siderable unsaponifiable material present. After this allow 
to simmer, but not to boil vigorously, for the remainder of . the 
time. Next all 1 cc. of a 1 per cent, phenolphthalein solution 
prepared by dissolving 1 gram phenolphthalein in 100 cc. 90 
per cent, alcohol) and titrate back the excess of potash with half¬ 
normal hydrochloric acid. 

It is always best to make a blank test, treating the same amount 
of alcoholic potash in exactly the same manner as the solution 
of fat. Every source of error, as carbonic acid, etc., has there¬ 
fore, as nearly as possible, the same influence on the final result, 
and is thus eliminated. The difference in the number of cubic 
centimeters of acid used for the blank test and the real test 
corresponds to the quantity of potash required, and is calculated 
to milligrams of potash to 1 gram of fat. 

Acid VAlue. 

Weigh accurately a convenient quantity of the material to be 
tested into an Erlenmeyer flask, and treat with about 25 cc. of a 
mixture of alcohol and ether, previously rendered slightly pink 
with alcoholic KOH after the addition of 1 cc. per cent, phenolph- 
thalein solution. Then titrate the mixture to the same point to 
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which the solvent had been brought. Use tenth-normal alcoholic 
KOH for this and from the number of cubic centimeters re¬ 
quired, calculate the amount of KOH absorbed. This expressed 
as the number of milligrams per gram of substance is the acid 
value. 

Iodine Value. 

A. O/ A. C. Official Method—The Hanus Method. Bulletin 

No. 107. 

(a) Preparation of Reagents—Hanus Iodine Solution. —Dis¬ 
solve 13.2 grams of iodine in 1,000 cc. of glacial acetic acid 
(99.5 per cent.) showing no reduction with bichromate and 
sulphuric acid; add enough bromine to double the halogen con¬ 
tent determined by titration—3 cc. of bromine is about the 
proper amount. The iodine may be dissolved by the aid of heat, 
but the solution should be cold when bromine is added. 

Decinormal Sodium Thiosulphate Solution. —Dissolve 24.8 
grams of chemically pure thiosulphate, freshly pulverized as 
finely as possible and dried between filter- or blotting- paper, and 
dilute with water to 1 liter at the temperature at which the ti¬ 
trations are to be made. 

Starch Paste. —Boil 1 gram of starch in 200 cc. of distilled 
water for ten minutes and cool to room temperature. 

Solution of Potassium Iodide. —Dissolve 150 grams of potas¬ 
sium iodide in water and make up to 1 liter. 

Decinormal Potassium Bichromate. —Dissolve 4.9083 grams of 
chemically pure potassium bichromate in distilled water and 
make the volume up to 1 liter at the temperature at which the 
titrations are to be made. The bichromate solution should be 
checked against pure iron. 

( b ) Determination —(1) Standardising the Sodium Thiosul¬ 
phate Solution. —Place 20 cc. of the potassium bichromate solu¬ 
tion, to which has been added 10 cc. of the solution of potassium 
iodide in a glass-stoppered flask. Add to this 5 cc. of strong 
hydrochloric acid. Allow the solution of sodium thiosulphate 
to flow slowly into the flask until the yellow color of the liquid 
has almost disappeared. Add a few drops of the starch paste, 
and with constant shaking continue to add the sodium thiosul¬ 
phate solution until the blue color just disappears. 
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(2) Weighing the Sample . —Weigh about 0.5 gram of fat or 
0.250 gram of oil 1 on a small watch crystal or in some other 
suitable way. Melt the fat, mix thoroughly, pour into the crys¬ 
tal and allow to cool. Introduce the watch crystal into a wide 
mouth 16-ounce bottle with ground-glass stopper. 

(3) Absorption of Iodine in Hanus Method .—Add 25 cc. of 
the iodine solution to the fat or oil dissolved in 10 cc. of chloro¬ 
form. Allow to stand, with occasional shaking, for thirty min¬ 
utes. The excess of iodine should be at least 60 per cent, of 
the amount added. 

(4) Titration of the Unabsorbed Iodine. —Add 10 cc. of the 
potassium iodide solution and shake thoroughly, then add 100 cc. 
of distilled water to the contents of the bottle, washing down any 
free iodine that may be noted on the stopper. Titrate the iodine 
with the sodium thiosulphate solution, which is added gradually, 
with constant shaking, until the yellow color of the solution 
has almost disappeared. Add a few drops of starch paste and 
continue the titration until the blue color has entirely disap¬ 
peared. Toward the end of the reaction, stopper the bottle and 
shake violently, so that any iodine remaining in solution in the 
chloroform may be taken up by the potassium iodide solution. 

(5) Standardizing the Iodine Solution by Thiosulphate Solu¬ 
tion. —At the time of adding the iodine solution to the fat em¬ 
ploy two bottles of the same size as those used for the determ¬ 
ination for conducting the operation described under para¬ 
graphs (3), (4) and (5), but without the presence of any fat. 
In every other respect the performance of the blank experiments 
should be just as described. These blank experiments must be 
made each time the iodine solution is used. Great care must be 
taken that the temperature of the solution does not change dur¬ 
ing the time of the operation, as acetic acid and alcohol have 
very high coefficients of expansion, and a slight change of tem¬ 
perature makes an appreciable difference in the strength of the 
solution. 

1 Use from 0.100 to 0.200 gram in case of drying oils which have a very 
high absorbent of power. 
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Per cent, of iodine absorbed : 

Weight of fat taken. J.0479 grams 

Quantity of iodine solution used. 40.0 cc. 

Thiosulphate equivalent to iodine used. 62.1 cc. 

Thiosulphate equivalent to remaining iodine*... 30.2 cc. 

Thiosulphate equivalent to iodine absorbed. 31.9 cc. 

Per cent, of iodine absorbed ( 31.9 X 0.012697 X i°°) 
divided by 1.0479. 38.65 


Unsaponifiable Matter. 

Wherever possible use the following method: Saponify 5 
grams, or its equivalent, with 5 cc. of a 50 per cent, by volume 
aqueous KOH solution and 25 cc. alcohol. Heat on the water- 
bath for half an hour, frequently agitating at the beginning 
until as complete solution has been effected as is possible. Then 
transfer to a shallow porcelain dish, using alcohol to rinse the 
flask. When the alcohol is about half evaporated off, mix 10 
grams of sodium bicarbonate and 25 grams of clean quartz sand, 
previously washed with HC 1 and distilled water and dried thor¬ 
oughly. Add this mixture to the soap and stir together with a 
glass rod. Evaporate to dryness and continue the drying for 
several hours or over night. The mixture is then pulverized 
and placed in a Soxhlet extraction apparatus, where it is ex¬ 
tracted with a low-boiling petroleum ether for four or five 
hours. The ether solution, containing the unsaponifiable mat¬ 
ter is then transferred to a separatory funnel and washed with 
distilled water. Then filter into a tarred flask, and distil off 
the solvent.' The last traces may be removed by passing a cur¬ 
rent of air through the flask over the residue and finally drying 
in an oven at 98-100° C. for four hours. The residue is weighed 
as unsaponifiable matter. 

For oils that cannot be treated in this way on account of their 
forming a glutinous mass with petroleum ether, proceed as fol¬ 
lows : 

Saponify in the same manner as above and transfer to a 
shallow porcelain dish. Evaporate to dryness and continue to 
dry for several hours, or over night, but without adding sand 
and sodium bicarbonate. Next add about 30 cc. petroleum ether 
and rub it up with the soap by means of a glass rod flattened 
at one end. Then decant off the ether, with whatever soap may 
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be in suspension in a finely divided condition and repeat the 
operation several times until the soap is thoroughly extracted. 
No less than 200 or 300 cc. in all should be used. The soap in 
suspension, as well as in solution is next washed out with dis¬ 
tilled water in a separatory funnel, using a little alcohol to break 
up emulsions. The washing should be proceeded with cautiously 
at first, and the clear ether transferred to another funnel as fast 
as it is formed, where it may be vigorously shaken. The 
aqueous soap solution should also be shaken out with petroleum 
ether as some of the unsaponifiable matter is apt to pass into 
the aqueous part together with the soap. When thoroughly 
washed, all the ether solutions are filtered into a tarred flask, 
the solvent distilled off, the last traces being removed by pass¬ 
ing a current of air through the flask and drying in the oven for 
four houTs, as above. The residue, however, may contain small 
amounts of fatty acids which can be determined from the acidity 
and a correction made. 


Haumene Test. 

In a tall 100 cc. beaker weigh out such a quantity of oil as when 
made up to 50 grams with mineral oil will not give a rise in tem¬ 
perature above 6o° C. Make up to 50 grams with mineral oil and 
place in a large beaker well lined with hair. Add 10 cc. concen¬ 
trated sulphuric acid of the same temperature as the oil mixture, 
taking one minute to add and always allowing the pipette to 
drain the same length of time. Stir constantly with the ther¬ 
mometer during the addition of acid and continue stirring until 
the temperature has reached the highest point. Run blank, using 
the same amount of mineral oil as for test. Deduct this, rise 
from the total rise for the mixed oil. For specific temperature, 
run 50 grams of water in the same way as the sample was run. 
Divide the rise in temperature per gram of oil by rise in tem¬ 
perature per gram of water and multiply the result by 100. 

Specific Gravity. 

Specific gravity should be determined at 20° C., both the sub¬ 
stance and the distilled water with which it is compared being at 
that temperature. 
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Titer Test—Provisional. 

A. O. A. C. Provisional Method. 

Bulletin No. 107. 

(a) Standard Thermometer .—The thermometer must be grad¬ 
uated in tenth degrees from io° to 6o°, with a zero mark, and 
have an auxiliary reservoir at the upper end, also one between 
the zero mark and the io° mark. The cavity in the capillary 
tube between the zero mark and the io° mark must be at least 1 
cm. below the io° mark, the io° mark to be about 3 or 4 cm. 
above the bulb, the length of the thermometer being about fifteen 
inches above all. The thermometer is annealed for seventy-five 
hours at 450° C. and the bulb is of Jena normal 16-inch glass, 
moderately thin, so that the thermometer will be quick-acting. 
The bulb is about 3 cm. long and 6 mm. in diameter. The stem 
of the thermometer is 6 mm. in diameter and made of the best 
thermometer tubing, with scale etched in the stem, the graduation 
to be clear cut and distinct but quite fine. 

( b) Determination .—Saponify 75 grams of fat in a metal 
dish with 60 cc. of 30 per cent, sodium hydroxide (36° Baume) 
and 75 cc. of 95 per cent, by volume alcohol or 120 cc. of water. 
Boil to dryness, with constant stirring to prevent scorching, over 
a very low flame or over an iron or asbestos plate. Dissolve the 
dry soap in a liter of boiling water, and if alcohol has been used 
boil for forty minutes in order to remove it, adding sufficient 
water to replace that lost in boiling. Add 100 cc. of 30 per 
cent, sulphuric acid (25 0 Baume) to free the fatty acids and boil 
until they form a clear, transparent layer. Wash with boiling 
water until free from sulphuric acid, collect in a small beaker, 
and place on the steam bath until the water has settled and the 
fatty acids are clear; then decant them into a dry beaker, filter, 
using hot water funnel, and dry twenty minutes at ioo° C. 
When dried, cool the fatty acids to 15 0 or 20° C. above the ex¬ 
pected titer and transfer to the titer tube, which is 25 mm. in 
diameter and 100 mm. in length (1 X 4 inches) and made of 
glass about 1 mm. in thickness. Pl&ce in a 16-ounce salt mouth 
bottle of clear glass, about 70 mm. in diameter and 150 mm. high 
(2.8 X 6 inches), fit it with a cork, which is perforated so as 
to hold the tube rigidly when in position. Suspend the thermom- 



70 


LEATHER CHEMISTS ASSOCIATION 


eter, graduated to o.io° C., so that it can be used as a stirrer, 
and stir the mass slowly until the mercury remains stationary 
for thirty seconds. Then allow the thermometer to hang quietly, 
with the bulb in the center of the mass, and observe the rise of the 
mercury. The highest point to which it rises is recorded as the 
titer of the fatty acids. 

Test the fatty acids for complete saponification as follows: 

Place 3 cc. in a test-tube and add 15 cc. of alcohol (95 per cent, 
by volume). Bring the mixture to a boil and add an equal vol¬ 
ume of ammonium hydroxide (0.96 sp. gr.). A clear solution 
should result, turbidity indicating unsaponified fat. The titer must 
be made at about 20° C. for all fats having a titer above 3 °° C. 
and at io° C. below the titer for all other fats. 

Melting-Point. 

Take a tube of thin glass 2]/ 2 inches in length, and of such size 
that when the thermometer is inserted there will be about 1 mm. 
space between it and the glass. Fuse one end of the tube in 
the flame until the edges are drawn in slightly, forming a smooth, 
round hole. About half an inch from the other end make a small 
hole, either by fusing and blowing, or by filing. The tube is 
then ready for use. Draw a rubber band tightly over the end 
that was partially closed by fusion and bind on with a rubber 
ring. Pour such a quantity of the melted fat into the tube that 
when the thermometer is inserted the bulb will be a little 
more than covered by fat. The column of fat should then be 
about one and one-fourth inch in height. The thermometer, 
which is inserted to near the bottom on the tube is firmly se¬ 
cured with a perforated cork. The fat is now cooled well down 
below its melting-point by immersing in cold water. When this 
is done, take the apparatus from the cold water, remove the rub¬ 
ber band, and wipe dry. Then suspend the thermometer with 
the tube and fat attached, in an Erlenmeyer flask or other con¬ 
venient air-bath, securing it by means of a cork. Place on a 
water-bath and as the temperature slowly rises note the point 
at which the fat begins to protrude quite perceptibly, also the 
point at which the first drop falls and the point at which the fat 
becomes clear. For the latter, a small cork is inserted to prevent 
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the fat from running out. Then remove the cork, and as the 
fat runs out notice its consistency, whether thin or viscous. 

Cold Test—Millwood. 

Warm the oil until the stearine is dissolved and filter, through 
several thicknesses of filter-paper, into a dry 4-ounce wide-mouth 
bottle, 1 Yz ounces of the oil to be tested; place in a freezing mix¬ 
ture and stir until the oil becomes solid, then cork and leave 
for one hour in the freezing mixture. Take the bottle from the 
freezing mixture, wipe it dry, and place in a holder of ordinary 
magnesia asbestos pipe covering, or any suitable holder 
which will insulate the sides of the bottle. The frozen 
oil is broken up and well stirred with the thermometer, 
and at every degree rise in the temperature the bottle is in¬ 
verted ; continue until the oil runs to the other end of the bottle. 
The temperature registered at this stage is to be considered 
the cold test. 

Cloud Test—Manns. 

(1) The oil must be perfectly dry, because the presence of 
moisture will produce a turbidity before the clouding-point is 
reached. 

(2) The oil must be heated to 150° C. over a free flame, im¬ 
mediately before making the test. 

( 3 ) There must not be too much discrepancy between the 
temperature of the bath and the clouding-point of the oil. An 
oil that will cloud at the temperature of hydrant water should be 
tested in a bath of that temperature. An oil that will cloud in 
a mixture of ice and water should be tested in such a bath. 
An oil that will not cloud in a bath of ice and water must be 
tested in a bath of salt, ice and water. The test is conducted 
as follows: the oil is heated in a porcelain casserole over a free 
flame to 150° C., stirring with the thermometer. As soon as it 
can be done with safety, the oil is tranferred to a 4-ounce bottle, 
which must be perfectly dry. One and one-half ounces of the 
oil are sufficient for the test. A dry Fahrenheit thermometer is 
placed in the oil, and the bottle is then cooled in a suitable bath. 
The oil is constantly stirred with the thermometer, taking care 
not to remove the thermometer from the oil at any time during 
the test, so as to avoid stirring air bubbles into the oil. The 
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bottle is frequently removed from the bath for a few minutes. 
The oil must not be allowed to chill on the sides and bottom of 
the bottle. This is effected by constant and vigorous stirring 
with the thermometer. As soon as the first permanent cloud 
shows in the dry body of the oil, the temperature at which it 
occurs is noted. 

With care, results concordant to within i° Fahrenheit can be 
obtained by this method. The Fahrenheit thermometer is used 
merely because it has become customary to report results in 
degrees Fahrenheit. The oil must be tested within a short time 
after heating to 150° C. and a retest must always be preceded by 
reheating to that temperature. The cloud-point should be ap¬ 
proached as quickly as possible, yet not so fast that the oil is 
frozen on the sides or bottom of the bottle before the cloud test 
is reached. 


PURIFICATION OF LIQUID TANNERY WASTE 
BY FORCED OXIDATION . 1 

By E. C . Alsop. 

A study during a number of years of the many phases of 
sewage disposal leads the writer to the opinion that the whole 
subject of such disposal may be classed under two heads, arti¬ 
ficial and natural. 

Natural disposal would include such processes as dilution, in 
which the waste matter is run into water, being purified by the 
double action of aerobic bacteria and of direct oxidation; broad 
irrigation, in which the waste is spread over the surface of the 
ground, plowed under, and consumed by plant growth; and fil¬ 
tration, in which the waste is clarified and to some extent puri¬ 
fied, by mechanical adhesion to particles of sand and by the ac¬ 
tion of anaerobic bacteria. 

Artificial disposal would include chemical processes, which, 
however, are generally not much more than precipitating actions; 
septic tank processes, which are concentrated anaerobic effects; 
and direct oxidation by forced air blasts, use of oxygen, etc., 

1 Paper read at the A. L. C. A. Convention, Washington, D. C., Decem¬ 
ber, 7, 1911. 
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which are nothing. more than means of hurrying the natural 
course of events. 

It would seem further that, excepting the mechanical pro¬ 
cesses in filtration and chemical precipitation, all the various 
processes above referred to and others may be again divided 
into two classes;—the action of bacteria and the action of oxygen. 
Indeed, it is perhaps a question if in the last analysis oxidation 
does not fully cover the matter, as perhaps the action of the vari¬ 
ous bacteria is nothing more or less than the bringing into in¬ 
timate contact with the molecule of matter affected a tiny particle 
of oxygen carried by the bacterium. 

For centuries the trend of development in the purification of 
liquid wastes has been toward those means of disposal classified 
above as natural, starting with the simple running off of the 
waste into a stream, and later on to disposal farms. Artificial 
disposal is of quite recent use, and all its means with few excep¬ 
tions are for the forced use of bacteria. 

The result is poor in the extreme. The problem of pollution 
of streams and contamination of domestic water supply, with 
resultant disease and death, has been far from reaching a practical 
solution; and the existing conditions are not what they should 
be in the present light of scientific knowledge. 

The above preamble is written to indicate the frame of mind 
of the writer for some years, and as an introduction to the re¬ 
marks pertinent to the occasion. The result of this line of 
thought was to turn his attention to the means of purification 
most neglected heretofore, the use of oxygen, and to many ex¬ 
periments to determine whether or not the direct contact of oxy¬ 
gen with wastes to be purified would give a solution of this 
immense problem. 

The late Col. George E. Waring, in the writer’s opinion the 
foremost American sanitary engineer, started a line of experi¬ 
ments in the same general direction and was particularly suc¬ 
cessful in them; but his heroic death cut short a re¬ 
markable career. It is to Col. Waring that any good resulting 
from this present work is due, as he was the inspiring spirit. 

In 1905 the writer designed and built in San Diego, California, 
a septic tank with a vertical drop for the effluent, and with utili- 
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zation of the heat of the sun by which a current of fresh air 
was kept passing through the sprayed effluent. The result was 
a clear odorless liquid, which runs in the open gutter of a city 
street for a mile or more without nuisance. The reason for 
the lack of odor in this case is the destruction by oxidation of the 
animal and vegetable matter remaining in the water, after the ac¬ 
tion of the anaerobic bacteria in the tank is finished. Col. Waring 
erected several purification plants consisting of coke filters 
through which air blasts are forced; and in some of these, where 
conditions and proportions are correct, (as at Willow Grove 
Park, near Philadelphia,) the effluent is free from objection, and 
for the same reason, viz., the oxidation of the matter. 

These results and many others of the same nature convinced 
the writer that he was on the right track, and he reached the 
general conclusion that if oxygen is brought into intimate contact 
until animal or vegetable materials in a liquid state, or a very 
hnelv dknded condition in suspension in water the result is the 
destruction of the material into gases with a small mineral residue; 
and he endeavored to conduct experiments to prove the truth 
of this conclusion. 

Until about a year ago the writer had no particular idea of 
applying this system to refuse from tanneries; but a visit to the 
Chemist of one of the large tanning companies of Pennsylvania, 
started the thought that if the conclusions stated above were 
correct, the evils of the present methods of tannery waste dis¬ 
posal could be terminated. In pursuance of this thought, barrels 
of liquid waste were sent from two tanneries of a sole leather 
company and from a tannery of a company making upper 
leather, to a concern engaged in the manufacture of appar¬ 
atus for the generation of ozone, and experiments were con¬ 
ducted for six months or more. The line of experimentation 
was, first, to demonstrate that*all organic matter would be con¬ 
sumed by oxygen; and second, to determine whether or not 
the system could be made commercially practicable as applied 
to the purification of tannery wastes. 

The use of ozone in these experiments was determined on after 
considerable thought, as not only the most efficient means of ap¬ 
plying oxygen to the wastes on account of the extreme chemical 
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activity of ozone but also because it appeared to be the cheapest 
method of securing the action of the oxygen. 

The result of these experiments is that it has been scientifically 
proved that ozone in the proper amount will destroy all material 
of animal or vegetable nature with which it comes into intimate 
contact; and that the cost of the operation is economical from a 
commercial point of view. 

The essentials in a successful purification plant of the nature 
indicated by this line of experiments are a separation of solids 
and liquids, and the mechanical apparatus necessary to bring 
about an absolute contact between each molecule of liquid and 
ozone in the correct quantity. 

To secure the separation of the solids from the liquids either 
precipitation tanks, settling basins or centrifugal separators may 
be used. The best plan is the use of continuous centrifugal 
separators, which gives perfect control of odors, and by which 
the solids can be placed in receptacles for incineration, for chem¬ 
ical treatment to recover ammonia, greases, etc., or for drying 
for use as fertilizers. It was not considered a part of the purifi¬ 
cation plan to determine a value for the solids, that coming 
directly under the scope of the tannery chemist’s work. 

The liquid waste, after the solids have been removed, is run 
through ozone atomizers in a spray tower, falling on coke filters 
through which currents of ozone-charged air are continually 
passing, as it has been found that the action of the ozone causes 
a slight precipitation. The coke must be occasionally replaced, 
but the used coke can be burned with small loss. 

The effluent resulting from this treatment is entirely unobjec¬ 
tionable from a sanitary standpoint, and is to all intents and 
purposes odorless and pure. Fish placed in it live longer than 
in ordinary hydrant water, and it is so nearly colorless that its 
presence in a pure mountain stream could not be noticed at the 
place where it was discharged. 

While the odor and appearance of the effluent are essential to 
the layman, they are inferior in importance, to the sanitary 
engineer or to boards of health, to the bacteria content. Many 
cultures from the purified effluent give the maximum of bacteria 
per cc. as twenty-two (22), while many examinations fail to 
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show even one living organism. A general average of the work 
shows a percentage of reduction in the number of bacteria in 
the raw waste to the number in the purified effluent of 99.99999; 
that is, one bacterium remains from each ten million present 
in the raw waste. In no case was any pathological bacterium 
found. 

The general results of the experiments are, then, that the 
wastes from three different tanneries have been treated by this 
system and have been rendered odorless, colorless and bacteri- 
ally harmless. 

But while these results are important, the commercial side of 
the question has been kept steadily in view, and accurate ac¬ 
counts of consumption of electric current and of other expenses 
have been kept. The result is the satisfactory solution of the 
second aim of the experiments, and it can be set down as a 
safe outside figure that the cost of the treatment will in no case 
exceed, with all expenses of every kind, ten cents per one thou¬ 
sand gallons of effluent. It is probable that the gentlemen of this 
association will be able to save from the solid residue, more than 
enough to pay all operating costs. 

The cost of installation, on account of the delicate mechanism 
of the ozone-producing electrical apparatus, and the extreme 
nicety of the continuous centrifugal separator, may be higher 
than at first would be thought necessary, but it should be in no 
way prohibitory; and the results should be so nearly perfect 
as to justify first class installation. 

It is the opinion of the writer that a solution of the tannery 
waste problem has been found which is commercially economical 
and scientifically correct. 

Discussion. 

Mr. Alsop showed samples of effluent raw, and the same after 
being purified by the process described. 

Mr. Yocum suggested that tannery, wastes might perhaps 
be purified more completely and economically by treating the 
different effluents, such as limes, tail liquors and soaks, sepa¬ 
rately. 

Mr. Alsop replied that his experiments indicated that the 
mixed effluents could be treated with entire success and that 
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the? same process is equally applicable to sewage. The effect 
seems to be similar to that brought about by anaerobic bacteria 
in “septic tanks,” but is both more rapid and more complete. 
For the most satisfactory results, the liquids treated by the ozone 
process should be nearly neutral. 

NOTES ON THE DETERMINATION OF ACIDS IN CHESTNUT 
WOOD AND TANNERY LIQUORS . 1 

By George A . Kerr and W. F . Wilson . 

The following notes are submitted with the express purpose 
of bringing before the Association the necessity for further re¬ 
search and investigation of means for identifying and estimating 
the acids in tanning and extract liquors. 

It will scarely be gainsaid that the results obtained by methods 
at present countenanced here are not susceptible of intelligent 
interpretation, nor do they yield much information which can 
be utilized in practice by the tanner or extract maker. To re¬ 
turn an acid calculated to acetic acid, as is common, may serve 
some useful purpose so far as denoting an increase or decrease 
of acidity in a given part of the yard, but, so far as indicating the 
beneficent or deleterious character of these acids, the existing 
methods are of no value. 

In the case of the extract manufacturer, whose problems in 
acids are just being recognized, our experience shows that they 
are not at all applicable, and we believe the time has about ar¬ 
rived when both extract maker and tanner will demand more than 
a mere estimation of the tannin and non-tannin in tfie tanning 
materials they handle and, in addition to checking the accuracy 
of an invoice, will want to know in greater detail their full value 
in the tan yard. 

Up to this time the tanner has derived much greater benefits 
from chemistry than the extract maker, but even then it is sur¬ 
prising that he has not insisted upon a further knowledge of the 
tanning materials, which are with pelt the fundamental basis of 
his product, for it must be admitted that tannery methods as 

1 Paper read at the A. L. C. A. Convention at Washington, D. C., Dec. 
7, 191V. 
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applied to the use and blending of various materials are still 
largely of the rule of thumb variety. 

This applies to a greater extent to the extract maker, who, in 
America at least, has little to show for his investment in chem¬ 
istry, if we exclude the benefits from what more properly belongs 
to the domain of chemical engineering. It is true, perhaps, he 
has gained a more accurate gauge of the monetary value of a 
tank of extract as governed by its tannin contents, but this is 
about the only score to the credit side of the ledger. 

The besetting weakness of the American tannery or extract 
factory laboratory is its adherence to routine work, the importance 
and value of which is much over-estimated by both tanner and 
chemist at this stage of knowledge and, until a reasonable period 
of time is set aside for research and experimentation in every 
laboratory, progress is going to be extremely slow, and I hope 
the tanners here to-day will bear this in mind. 

In approaching a discussion of this kind, we are fully aware 
of the complexity of the subject and the difficulties surrounding 
elucidation. However, a start has to be made somewhere and, 
although we believe we have a reasonably clear idea of the end to 
be attained, we appreciate we have most probably followed in this 
preliminary work the line of least resistance; hence these notes 
are not to be construed as proposed methods or in any manner 
final, but rather as an attempt to find a starting point for further 
research. 

The prime object of determining the acid contents of a tanning 
liquor is to ascertain the neutralizing, solvent and hide plump¬ 
ing values of the acids contained therein and, although many 
methods have been proposed and some accepted as workable, the 
authors of them do not seem to have given sufficient considera-' 
tion to the character of the various acids composing the so-called 
total acidity, nor have they made sufficient investigation of their 
reactions and those of the salts invariably present in the liquors 
relative to the method they were endeavoring to work out, nor the 
effect of the acids upon the pelt itself. 

We believe it is generally accepted that at least four acids are 
commonly found in a free state in tanning liquors, viz.; acetic, 
gallic, lactic and sulphuric. As to three of these, we are sure 
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of their presence, but the general presence of lactic acid does not 
seem to have been well demonstrated, nor has it been shown that 
the above included all the acids and we suspect very much that 
there are still other acids to be accounted for. 

None of the American methods now employed have taken full 
cognizance of the mixture of acids they were employed to de¬ 
termine, the dominant idea apparently being to find some means 
of obtaining concordant or comparative results, coupled perhaps 
with rapid execution, ignoring the fact that, when obtained, they 
were indicative of nothing in particular, for, unless the propor¬ 
tions of the mixture of acids are shown, interpretation is im¬ 
possible. 

If the acids usually present in tan liquors possessed the same 
general characteristics and properties, some of the present meth¬ 
ods would probably give results which could, in a rough way, 
be utilized for factory control, but, as they are dissimilar in 
many essentials, any determination arrived at volumetrically, by 
means of a single indicator, must perforce fail to give the in¬ 
formation necessary to control the acidity of the yard. 

This seems evident from the following examples of analysis 
of liquors compared with the results obtained by the hematin- 
gelatine method, which we adopted for comparative purposes on 
account of its concordance and not because we wish to discuss 
it specifically. 

Number One Chestnut Wood Liquor from Leaches. 

S. G. i.012. Expressed in cc’s of N/io NaOH. 


Volatile Gallic Residual 

acid acid acid Total Indicator 

9.1 9.37 10 28.47 Hematein 

12.2 19-74 i° 41-94 Phenolphthalein 

Total acidity by the gelatine-hematein 

method . 36.25 


Number Two Chestnut Wood Liquor from Leaches. 


S. G. 1.012. Expressed in cc’s of N/10 NaOH. 


Volatile 

acid 

Gallic 

acid 

Residual 

acid 

Total 

Indicator 

94 

II.2 

18.0 

38.6 

Hematein 

14.6 

19.6 

18.0 

52.2 

Phenolphthaleip 

Total acidity by the gelatine-hematein 
method . 

46.0 
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These figures are obtained from liquors in their simplest form, 
i c. f fresh leach liquors, which do not possess so many of the 
complications involved in tan-yard liquors but, as the analysis 
shows, they contain a mixture of acids, the proportion of which 
it is necessary to be informed upon before they can be in¬ 
telligently considered as tanning agents. 

By the hematein-gelatine method No. i would be reported as 
containing 0.217 per cent, acetic acid and No. 2, 0.276 per cent., 
whereas, by vacuum distillation and phenolphthalein as an in¬ 
dicator, they are shown to contain only 0.0732 per cent, and 
0.0876 per cent., respectively, of acid which may be calculated as 
free acetic. That the latter figure more nearly represent the 
actual free acetic contents is a reasonable conclusion, as we will 
show later. 

It is obvious that the gallic and residual acids, which constitute 
over two-thirds of the total, are improperly reported as acetic 
and, if the acid value of a liquor means anything, they must be 
estimated for what they are. In No. 1, using phenolphthalein as 
an indicator, we find 0.335 per cent, gallic acid and in No. 2, 
0.333 per cent., or approximately four times as much as the 
acetic found by distillation. As for the residual acids, we can¬ 
not express their value in terms other than in cubic centimeters of 
N/10 NaOH, as we do not know what they are. That they are 
all lactic or butyric is improbable for reasons which will follow. 

Referring further to the foregoing analyses, the discrepancy 
in the figures given by hematein and phenolphthalein as indicators 
will be noted. This is apparently one of the weak points of 
hematein as an indicator. It being claimed that it gives good re¬ 
sults on acetic acid, we thought the difference might be due to 
the impurity of the acids isolated from the liquors but, after a 
series of tests with C. P. acids, the following example is a fair 
illustration of the difference we found in results given by the 
two indicators, using N/10 NaOH to titrate with:— 

Phenolphthalein Hematein 

Acetic acid (HC 2 H 8 0 2 ). 10 cc. 8.44 cc. 

Gallic acid (C 7 H # 0 8 ). 10 cc. 8.00 cc. 

Lactic acid (H 2 C 8 H 4 O s ). 10 cc. 9.47 cc. 

Sulphuric acid (H 2 S 0 4 ). 10 cc. 9.90 cc. 

A further attempt to check these figures was made by titrating 
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mixtures of known volumes of these acids, the results being all 
lower with hematein than phenolphthalein, tends to confirm them. 

In the case of acetic acid we find great difficulty in determining 
the exact end-point, as the reaction seems to be a double one, 
the second change on pure acid being faint and difficult to de- 
mark. In the case of determining acid in a yard liquor, this 
change is probably more distinct on account of the mixture of 
ac ds and the fact that some one of them is neutralized before 
the others, which, if true, suggests that hematein might pos¬ 
sibly denote to ‘ome extent the proportions of a mixture of 
acids. With regard to the other three acids, the end-point is 
much more distinct. The resulting low figures, however, may be 
due to the color of the hematein being changed by the salts form¬ 
ed during the titration before complete neutralization. 

If the analyses like Nos. i and 2 can be confirmed, the hema- 
tein-gelatine method, it would seem, not only fails to estimate 
the solvent and plumping value of the acids but does not give 
even a correct estimate of the total acidity. 

To those who may be interested in following up this work 
a description of the methods employed to obtain the results given 
in analyses Nos. 1 and 2 may be useful. To determine the free 
volatile acid, 50 cc. of filtered liquor (specific gravity usually 
1.012-1.020) was distilled in a porcelain and glass vacuum 
apparatus over a water-bath at a vacuum of about 26 inches to 
dryness, the distillate being condensed and caught in a double* 
necked flask. Then successive portions of 50 cc. of distilled wa¬ 
ter were added and distilled off, each time to dryness, until the 
distillate coming over was neutral. We find the first three por¬ 
tions usually take off 80 per cent, of the acid and that eight in 
most cases will reduce the distillate to neutrality. The distillate 
is then made up to volume and several aliquot portions titrated 
with N/10 NaOH and phenolphthalein and calculated as acetic 
acid. 

We have every reason to believe that the free volatile acid is 
completely recovered without decomposition of the liquors, as 
numerous tests made of liquors proved that neutral distillates 
could be obtained even in the presence of sulphuric acid, and we 



82 


LEATHER CHEMISTS ASSOCIATION 


also find that a known volume of acetic acid added to a liquor 
containing no free volatile acid can be completely recovered. 

To determine the gallic acid, the dry residue from the volatile 
distillation is dissolved in hot water and, after cooling, made up 
to its original volume. Twenty-five cc. are then pipetted into 
a dry 200 cc. stoppered flask or, better, to a separatory flask and 
shaken for five minutes with 100 cc. of absolute ether. The flask 
is then allowed to stand until complete separation of the ether 
and liquor has taken place, when the supernatant ether solution 
is decanted into a 1,000 cc. distilling flask or, when a separa¬ 
tory flask is used, the liquor is drawn off into a second similar 
flask and the ether into the distilling flask. This procedure is 
repeated until a test made by evaporating 25 cc. of the ether 
shows no residue or, in case of one, no reaction for gallic acid 
when dissolved in distilled water and tested with a few drops 
of potassium cyanide solution. 

The collected ether solution is distilled over a water-bath and 
the ether recovered. The residue, which contains water taken up 
by the ether, is then dried in the water oven to dryness and, 
when completely dry, the gallic acid dissolved out by repeated 
washing with hot water, made up to volume and titrated as in 
the case of the volatile acid and calculated as gallic acid. The 
portion of liquor from which the gallic acid has been removed 
is then gently boiled to remove the ether taken up during the 
shaking, then made up to the original volume and an acid deter¬ 
mination made by the hematein-gelatine method, or any other 
preferred, to determine what we have termed the residual acid. 

During our experiments we have frequently found that the 
ethereal residue was not completely soluble, even in hot water, 
an acid resinous substance remaining undissolved, which is readily 
soluble in weak alkali or 50 per cent, alcohol. Whether its pres¬ 
ence is due to imperfect filtration or whether it is a resin held 
in solution by the acids in the liquor we have not determined. 
A 50 per cent, alcohol solution, however, gives no precipitation 
with gelatine, nor does it respond to the potassium cyanide test 
for gallic acid, though it gives a blue-black color with ferric 
alum. 

In determining the gallic acid as described, the possibility of 
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including other acids soluble in ether must not be overlooked, 
that is, if they are presented to an appreciable extent. Tests 
made of the solubility in ether of the four acids discussed 
show acetic is only slightly soluble under 1 per cent, but is 
readily so in stronger solutions, but, as it can be removed before 
shaking out the gallic acid, it is not a factor. Lactic is quite 
soluble in all strengths, and here there may be some error, 
although, if much lactic acid were present, we do not think the 
dry crystalline residues from the ether solubles could be obtained. 
Sulphuric acid is only very slightly soluble, even in strong solu¬ 
tions, and it also may be ignored. 

Doubting very much if the foregoing mode of procedure would 
lead to anything when applied to the more complex liquors of 
the yard, especially those of the handlers, a series of tests was 
made of the head and tail handler liquors, composed chiefly of 
hemlock, chestnut and quebracho, which we knew to contain sul¬ 
phuric acid, the presence of which would predicate difficulty in 
recovering the free volatile acid without breaking up the acid 
forming constituents of the liquors into acid. We herewith give 
two examples of the results obtained :— 

A—Head Handler Liquor. 

Spec. Grav. 1.022. Expressed in cc’s of N/ro NaOH. 


Volatile acid. 14.10CC. 

Gallic acid. 12.40 cc. 

Sulphuric acid (H 2 S 0 4 ). 75.00 cc. 

Total. 101.50 cc. 

Total acidity by the gelatine-hematein method — 80 cc. 


B—Tail Handler Liquor.. 

Spec. Grav. 1.016. Expressed in cc’s of N/io NaOH. 


\ olatile acid. 11.40 cc. 

Gallic acid. 8.00 cc. 

Sulphuric acid (H 2 S 0 4 ). 76.00 cc. 

Total. 95.40 cc. 

Total acidity by the gelatine-hematein method — 70 cc. 


Reviewing these experiments, we found the volatile acid was 
as easily recovered and neutral distillates obtained as in the 
case of the fresh chestnut liquors, neither were any complications 
observed in shaking out the gallic acid, the ether soluble residue 
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showing no sign of sulphuric acid when dried for several hours 
at ioo° C. 

The determination of the free sulphuric acid, however, was 
somewhat of a problem, as we know of no very satisfactory 
method of doing so. To obtain the figures given in the test 
analyses, we proceeded as follows:— 

A portion of the iiquor was made strongly acid with acetic 
acid and an excess of barium chlorid added. The precipitate was 
then incinerated and the ash dissolved in HC 1 , and the H 2 S 0 4 
determined in the usual gravimetric way. 

Next a portion of the liquor was ashed and the combined 
H 2 S 0 4 calculated from the sulphates. The difference between 
the two results was taken as the free sulphuric acid. Here again 
the most striking thing is the discrepancy between the results for 
total acid given by the gelatine-hematein and the isolated acids. 

Taking the analysis of the head handler liquor, we find that by 
the gelatine-hematein method the total acidity was equivalent 
to 80 cc. of N/io NaOH, while the quantity required for neu¬ 
tralizing the isolated acids, without taking into account any fixed 
organic acids not estimated, totals 101.5 cc * Naturally this 
brought to mind the question of acid absorbed and carried down 
by the gelatine precipitate. When organic acids only are present, 
it is claimed this source of error is negligible but, remembering 
the greater activity of sulphuric acid upon gelatine compounds, 
a series of tests was run, which indicates the difference in ques¬ 
tion can probably be accounted for by the absorption of acid 
by the gelatine precipitate. 

As a demonstration, a liquor known to contain acetic and gallic 
acids, but no sulphuric, was used. In one portion the total 
acidity was determined by the gelatine-hematein method. To a 
second portion 5 cc. N/10 H 2 S 0 4 was added and the total acid 
determined in the same manner as the first. 

On titration, the first portion gave an acidity equivalent to 
5.87 cc. N/10 NaOH and the second an equivalent of 8.91 cc. 
instead of the theoretical 10.87 cc., which shows a loss of about 
40 per cent, of the added sulphuric acid. Repeated tests con¬ 
firmed not only the foregoing but also a failure to obtain con¬ 
cordant results. We therefore believe the question raised should 
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be immediately investigated by others as, should this loss of acid 
be confirmed, the usefulness of the method will be still more re¬ 
stricted than it is now. 

In order to simplify matters, we have only submitted a few 
results, which are typical, however, of those covering quite an 
extended series of experiments and, as previously stated, we do 
not claim anything for their accuracy. At the same time we be¬ 
lieve they afford sufficient information to indicate the problem 
of acid determination will have to be attacked in a different 
way than has been done heretofore and also that no method will 
prove sufficient that does not differentiate and estimate, with a 
fair degree of accuracy, the constituent acids in liquors. 

In the matter of acid determination, we are falling behind 
the English and Continental chemist, but it is unnecessary to re¬ 
fer to the work of Sand & Law and also that of Proctor 
and R. A. Seymour-Jones, as you are doubtless familiar with 
their recent papers. 

In the past the importance of acid determination has been 
considered only in its application to tanning by the tanner and 
tannefy chemist, but recent developments in extract making 
prove it is a matter of great importance to the extract maker. 
It is well known that all extract liquors and extracts contain 
considerable quantities of acids. This is especially true of chest¬ 
nut wood extracts and, as the nature of these acids indicates they 
are secondary products, resulting from the decomposition of 
the extractive matter, it L of vast importance to the extract 
maker to be able not only to determine their character and quan¬ 
tity but also to follow them up through the various stages 
of manufacture. For instance, we know large quantities of 
acetic and gallic acids are found in chestnut wood liquors, part 
of which is formed during the growth and seasoning of the 
wood and part of which is formed during the processes of manu¬ 
facture at the expense of the tannin and also of the most valua¬ 
ble acid-making non-tannin. Until these acids can be qualitative¬ 
ly and quantitatively determined throughout the various stages, 
it is impossible to intelligently attack the problem of modifying 
or preventing their occurrence. 

If all the matter converted to acetic acid could be preserved 
in its original form and the gallic acid preserved as tannin, the 
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tanner would not only have a better tanning material, but the 
extract maker would effect a great economy. 

Discussion. 

Mr. Loveland remarked that the present method for acid de¬ 
termination gives results which do not show the plumping effect 
of which a liquor is capable for even if all the acid present is 
acetic, the presence of sugar or salts hinders the plumping action. 

Mr. Reed, referring to Mr. Kerr’s contention that we should 
have means of finding what acids are present in liquors, said that 
a first essential is to find out what is the effect on hide of each 
of the different acids in various proportions and mixtures. 

Mr. Yocum remarked that it would appear that acid deter¬ 
minations by our present method are wasted time. Referring to 
Mr. Loveland’s remarks, he called attention to the fact that the 
ionization theory explains why the presence of sugar or salts 
hinders the plumping action of an acid. The greater the con¬ 
centration of a solution, the smaller the area in which a molecule 
of acid can work, its freedom of motion being less because of 
other substances present. Referring to Mr. Kerr’s method, in 
which he distills to dryness, and after adding distilled water gets 
a further quantity of acetic acid, he suggested that this pointed 
to the conclusion that acetic acid is produced by dissociation of 
other substances present. 

Mr. Kerr admitted such a possibility and said that a method 
should be found which will determine this point and others 
equally unsettled. He further said that if acetic acid be added 
tc an extract containing 50 per cent, water and no acid, and the 
liquor distilled to dryness; distilled water added and the distilla¬ 
tion repeated until a neutral distillate is obtained, the whole 
amount of volatile acid obtained will not exceed the acetic acid 
added. 

In answer to further questions, Mr. Kerr said that the intent 
of the paper is to show that the present acid method is unsatisfac¬ 
tory, and to the extract maker useless. A method is needed that 
will differentiate the acids and estimate them with a fair degree 
of accuracy. Chestnut liquors contain more acid than has been 
stionosed, and in some cases show a comparatively high acidity 
while containing no plumping acids whatever. 
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Mr. Yocum said that since chemical methods do not show the 
plumping effect of a liquor, an empirical method must be de¬ 
vised that will show it. 

Mr. Kerr said that in the extraction of chestnut wood a con¬ 
siderable breaking up of both tannins and non-tannins occurs. 

Mr. Yocum mentioned finding in a shipment of chestnut ex¬ 
tract in barrels, several pounds of gallic acid in each barrel. The 
extract was therefore a supersaturated solution of gallic acid, 
and liquors made with such an extract would show acidity due 
to the gallic acid, while there might be no plumping acid present. 

Mr. Reed asked for opinions from those who have had exten¬ 
sive experience with the gelatine-hematein method, whether it 
gives any information worth having. 

Mr. Oberfell said he got little of value from the acid determi¬ 
nations. 

Mr. Mosser said that the increase or decrease of acid in a given 
yard is sometimes an important indication, giving a check on how 
the yard is running, while acid tests on liquors from separate 
yards give very little basis for a comparison of the different 
yards. 

Mr. Morrison said that in a yard where extract liquors are 
used, he is adding the acid necessary for plumping, and that 
although the quantity of acid added is uniform, the quantity 
found varies from day to day. He supposed the variation might 
be due to the varying weight of the hides. Mr. Smoot con¬ 
firmed this suggestion, saying that heavier hides use up more 
acid than lighter ones. 


THE TANNINS . 1 

By A. W • Hoppenstedt. 

My object in addressing you to-day on the subject of the 
tannins, is to instigate a general discussion and to arouse your 
particular interest and individual effort in the problem of placing 
these substances within our power of discrimination. 

There is no subject, to my mind, more interesting and fasci¬ 
nating to the leather chemist than the experimental work under- 
1 Paper read at the A. h. C. A. Convention, Washington, D. C., Decem¬ 
ber 9, 1911. 
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taken for the purpose of finding suitable ways and means for 
identifying and detecting the different tannins. It may seem to 
many that only those chemists can undertake such work who 
have a great deal of time to spare, but though this may be true 
to a large extent, nevertheless most leather chemists have a little 
available time now and then which can be utilized for research 
purposes and which will, in the long run, by patience and per¬ 
severance, yield valuable achievements. We have no institutions 
in this country like those in Europe, where scientific researches 
in problems of the leather industry are constantly being con¬ 
ducted, and as our conditions here are very different from those 
abroad, it is up to us, to the individual chemist, each doing his 
share, to advance our knowledge and increase our usefulness, 
which the changing times demand. 

It seems to me that it is equally the duty of the tanners of 
this country to urge their chemists to effort along these lines, 
and it is rather surprising to note, considering the importance 
of our leather industry and America’s well-known enterprising 
spirit, that the tanners of this country, the individual tanners 
as well as the tanning corporations, do not employ, to my knowl¬ 
edge, a single chemist for research purposes. 

As you all have probably seen from our Journal, I have 
commenced the long and arduous task of investigating and de¬ 
fining all reactions published for the detection of the different 
tannins, combined with an endeavor to establish additional ones, 
especially for those tannins which we have no means of distin¬ 
guishing. I am sorry that I have been obliged, owing to lack of 
lime and some materials, to allow considerable time to elapse 
between the installments of my current article. However I 
realized at the commencement that the work was one which 
would require a long time to complete, especially when consid¬ 
ering that it is necessary to keep from ten to twenty different 
tannin solutions under observation at the same time and which 
must be repeatedly freshly prepared. 

In my opinion, the lines offering the greatest possibilities for 
success, are those dealing with the solubility of the tannin com¬ 
pounds, and I have become convinced that any search for dis¬ 
tinctive color tests alone, will never lead very far. 
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I should like to note here tha/t experiments practically indenti- 
cal with those made by E. Stiasny and C. D. Wilkinson, ( Col¬ 
legium , 1911, 475, 318) on the solubility of the lead salts of 
the tannins in acetic acid, were made by me some time before 
their work was published, and the results I obtained agreed 
very closely with theirs, but I discarded them as being of no 
value for the identification and detection of any tannin. While 
speaking of the lead salts, I should like to point out, though 
probably many of you have noticed it, that the filtrates of some 
tannin solutions when precipitated with normaj lead aceta/te 
instead of the basic lead acetate, are strongly colored. This 
is due entirely to the greater solubility of the lead salts of the 
catechol tannins in acetic acid, and you may recall that I pro¬ 
tested at our last annual meeting, against the adoption of the 
normal lead acetate in place of the basic lead acetate for precipi¬ 
tating the tannin in the determination of the glucose. 

An interesting line of experiments with which I have been 
occupied for some time, and which have yielded results of value, 
consist of solubility tests of the compounds of the tannins with 
the alkaloids. I have observed some very marked differences 
in the solubility between these compounds of the different tan¬ 
nins in various reagents, and I have been chiefly studying the 
solubility in acids of the tannates of quinine, cinchonine, strych¬ 
nine and atropine. Of the tannates of cinchonine, the most in¬ 
soluble one in the presence of acetic acid, is chestnut, while in 
the presence of sulphuric acid, quebracho is most insoluble. 

A further line of experiments which I have under observa¬ 
tion, are solubility tests of the precipitates formed by gelatine, in 
various mediums. An interesting feature noted here and one 
not previously known to me, though possibly many of you are 
aware of it, is that in the presence of considerable acetone, gela¬ 
tine solution does not precipitate tannin. 

The field of solubility experiments is a very extensive and 
interesting one; and one which affords ample opportunity to 
the persistent worker to achieve results of much value. In the 
forthcoming installments of my current article, I shall publish 
two new tests, based on the solubility, which I have established 
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for the identification and detection of the tannins of hemlock 
and mangrove. 

In closing, I wish to again urge upon you the desirability of 
giving some of your attention to work along these lines, for it 
is necessary to find suitable tests for quite a number of the tan¬ 
nins. I am sure I would be most willing and glad to render to 
any of you who are ready to take a hand, all the assistance and 
cooperation I can. 


Discussion. 

Mr. \ eitch : — Mr. Hoppenstedt has tackled a very important 
and difficult problem, in which he has my sincere sympathy. If 
any of you can give him any help or suggestions I know he will 
be glad to have them. It is an exceedingly important line of 
work. Is there any discussion on the subject? 

Mr. Claflin :—I would like to ask Mr. Hoppenstedt if he 
has done anything in regard to the optical activity of any of 
the salts of the tannins. I should think there was a possibility 
of some of their salts showing optical activity. In that way you 
could get a means of separation that was really easier to apply 
than the solubility of the salts, because I know from work on 
the various fatty acids that the solubilities of the different salts 
is a very difficult thing to apply and to get concordant results in 
the case of mixtures. 

Mr. Hoppenstedt:— In the case of mixtures of tanning ma¬ 
terials I find the best way to proceed in solubility experiments is 
to endeavor to find substances which will remove all or nearly all 
the tannins from the solution except the one sought after, which 
latter remains because of its greater solubility. In regard to the 
optical activity of the salts, it seems to me that that would be a 
very interesting line to pursue. I would like to ask Mr. Claflin 
if he means optical activity of the tannins with the alkaloids, or 
whether he means any compounds of tannins? 

Mr. Claflin :—It would undoubtedly be organic compounds. 

Mr. Hoppenstedt: —All the alkaloid salts of the tannins would 
be optically active. Most of the compounds of the tannins would 
be of such a dark color that there probably would be considerable 
difficulty in examining them in a polarisoope. That is the one 
objection that I see to it. 
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Mr. Small:—A re these compounds of the alkaloids soluble 
or insoluble? 

Mr. Hoppenstedt: —In neutral solution they are practically 
insoluble. 

Mr. Veitch: —If Mr. Hoppenstedt has a method by which he 
can precipitate all the tannins except the one he wants, I think he 
has made a big step forward. 

Mr. Griffith: —With regard to Mr. Hoppenstedt’s statement 
on the precipitation of gelatine, I understand Mr. Hoppenstedt 
to say that under chemically pure conditions this precipitation 
does not take place. I first saw that statement made by Wood 
some time ago, and I would like to ask Mr. Hoppenstedt whether 
in corroborating that statement he would attribute the precipita¬ 
tion when it does occur to physical rather than chemical condi¬ 
tions. 

Mr. Hoppenstedt : — It seems to me that it must be due more 
to physical than chemical conditions. 


DISCUSSION OF COMMITTEE REPORT ON 
LEATHER ANALYSIS . 1 

Mr. Veitch reviewed the report published in the December 
Journal, and called attention to some errors in the published 
account. (See p. 132, this issue.) We print the discussion which 
followed, partly verbatim and partly in abstract. 

Mr. Faust :—I think the recommendation in regard to the de¬ 
termination of fats will put that matter on a good basis. I be¬ 
lieve the time of extraction for leathers containing up to eight or 
ten per cent, grease, should be placed at about six hours. I am 
pretty sure that the work of the committee shows that that is 
sufficient; and for harness leather I believe that ten hours is 
sufficient. 

In reference to the work done on the glucose, I think the 
method that Mr. Veitch sent out for the committee to work on 
is preferable to the present method, especially the use of potas¬ 
sium oxalate for removal of the lead. I want to ask whether a 
large excess of potassium oxalate had any direct result on the 
percentages found. 

1 Washington Convention, A. L. C. A., Dec. 8, 1911. 
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Mr. J. S. Rogers: —I haven’t notice that a reasonable excess 
of potassium oxalate made any appreciable difference. The 
method that I usually follow is to add a sufficient excess of potas¬ 
sium oxalate so that I am sure that all of the lead or practically 
all of the lead is precipitated. Of course if there is a small 
amount of lead left it is taken out by the sodium carbonate on the 
final neutralization, and filtration removes it. So that no diffi¬ 
culty is caused from that. It has been my experience that a 
leasonable excess of potassium oxalate doesn’t make any dif¬ 
ference. 

Mr. Oberfell: —I would like to ask Mr. Veitch if it makes 
any difference as to the volume of the solution when inverting 
sugar. 

Mr. Veitch :—I don’t see that it would make any appreciable 
difference. 

Mr. Oberfell: —It is my recollection we had some discus¬ 
sion on that a year or two ago and you recommended that 90 cc. 
was the proper amount to invert. 

Mr. Veitch :—As I remember that, it was a question of con¬ 
centrating the solution. This proposed method provides that 
there shall be no concentrating of the solution. That is the im- 
I>ortant point because by concentrating, sugars are destroyed. 

Mr. Oberfell: —Then the volume would make no difference? 

Mr. Veitch: —Absolutely no difference, provided you do not 
concentrate at all in the boiling. 

Mr. Mosser: —I would like to ask Mr. Veitch if he made any 
nitrogen determination on water soluble. 

Mr. Veitch :—Yes. I might have mentioned that. I think 
not in connection with these leathers, but on a dozen other sam¬ 
ples we have run them, for weeks at a time. The same leather 
was extracted continuously, in periods of two days each for 
several weeks, and we found no nitrogen coming out at the end,— 
none whatever. 

Mr. Small:— That is no nitrogen at all throughout the whole 
process ? 

Mr. Veitch :—At the beginning there would be a trace. It 
was so small that we never calculated the figures to percentage. 
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Mr. Delaney : — The method for determining sugar says to 
take 5 cc. of concentrated HC1 and boil it with the reflux con¬ 
denser for two hours. I had thought that the Department of 
Agriculture method was to take the same quantity of muriatic 
acid and heat at 68° C. for not over ten minutes, owing to the 
fact that the tannin is liable to be converted into glucosides. 

Mr. Rogers:— When the sugar is determined the tannin has 
been removed by lead acetate, so there will be no tannin present. 

Mr. Alsop: —Have you tried determining the sugar in solu¬ 
tions of certain tanning materials with normal lead acetate? I 
mean solutions that contain only quebracho, for instance, or only 
hemlock. 

Mr. Veitch : — We have not. We have not had an opportunity, 
so far, to do so. 

There is another thing that I think might be done. Ordinarily, 
J believe there is very little gained by boiling with hydrochloric 
acid at all, and perhaps the difference with and without hydro¬ 
chloric acid would be so small that it is hardly worth while going 
through this procedure. Of course in those materials that con¬ 
tain starches it would make some difference. 

Mr. Small: —In the case of extracts where you are estimating 
the amount of sugar in the extracts themselves it certainly makes 
a marked difference whether they are inverted or not. 

Mr. Veitch:— That inversion is made without removing the 
tannin ? 

Mr. Small: —No; after removing tannin with lead acetate. 

At this point a question was raised in regard to the material 
which is extracted from leather by water at 50° but settles out 
iv cooling. Suggestions were asked for in regard to how this 
residue should be reported. Mr. J. S. Rogers said that except in 
the case of undertanned leathers the residue was negligibly small. 
Mr. Small suggested that the deposit might be due to the com¬ 
bination of extracted gelatine with tannin in the solution, and ask¬ 
ed whether a Kjeldahl determination showed more nitrogen in 
those water extracts than in others. Mr. Rogers had no data 
to offer. Mr. Veitch expressed the opinion that the amount of 
nitrogen in the residue was in any case very small. Mr. Reed 
had done some work on book binding leathers which were rather 
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lightly tanned, and had found a larger amount of sediment from 
the water extract than usual. He had not determined the nitro¬ 
gen in it. Mr. Veitch suggested that some work ought to be 
done on this matter. 

Mr. J. S. Rogers: —I would like to ask if leather in being 
extracted with water is decomposed or distintegrated, will the 
nitrogen remain with the residue or will it come out in the 
extract? If we do not get nitrogen in the extract is it an indica¬ 
tion that the leather is not broken up? I refer to the presence 
of nitrogen in the extract, due to long extraction, not to use of 
excessive temperature. 

Mr. Claflin :—I think there must be some dissociation of the 
leather because we all know that in higher temperatures the hide 
substance and tannin are dissociated, and from all scientific 
reasoning, the difference in temperature should simply cause a 
difference in degree of dissociation and just because it gives, 
you might say, results that are so below the limit of error, you 
cannot say there is not some decomposition of the leather. I 
think we should recognize the fact that the leather, the tanned 
hide substance, is not an absolutely insoluble composition in 
water, and I do not think the fact that we do not find it in the 
residue is a proof none remains behind in the leather. I think 
you approach an undertanned leather after you have washed 
out the excessive tannin. 

Mr. Veitch :—I think there is no doubt whatever that leather 
is broken up by washing with water, and it is only a question 
of degree. ' The hotter the water, the earlier it begins to break 
up; but the point that I have in mind is that this does not occur 
as early in extraction as we might be led to believe. For instance 
in the work where we ran extractions for weeks, when the solu¬ 
ble matter removed by 14 hour’s extraction was down around 
0.3 per cent., we had reached a constant rate of solution, and you 
get down to that point where you are undoubtedly dissociating 
the leather substance itself at a very, very slow rate. 

Mr. Oberfell: —In obtaining this water soluble material I 
have found that the tannin which is most soluble is that which 
comes over first. The difficulty is in knowing, so to speak, an 
end point, where we get no tannin or other soluble matter. Our 
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method calls for the digestion of the leather with water at 50°, 
and then the extraction. The material which is most soluble 
is that which we get out first, and I have found it is an advan¬ 
tage in the extraction to start immediately and allow the most 
difficultly soluble material to be soaked over night, that is at the 
end of the extraction rather than at the beginning. I get a 
clearer solution that way than by soaking it at the beginning of 
the extraction. 

Mr. Hoppenstedt: —Do you obtain colorless filtrates after 
precipitating tannin solutions with normal lead acetate? 

Mr. J. S. Rogers: —The filtrates are practically colorless; in 
some cases they have a very slight yellow color, but do not give 
an appreciable reaction with gelatine salt solution. 

Mr. Hoppenstedt: —The lead salts of the catechol tans are 
rather soluble in acetic acid, whereas the lead salts of the pyro- 
gallol tans are not. In precipitating a catechol tannin with the 
normal lead acetate the soluble lead salts of the catechol tan go 
into solution, and naturally you would not get any reaction with 
gelatine salt solution. I have found, working with the catechol 
tannins, as stated, that they are rather soluble and you get a con¬ 
siderable amount of them in the filtrate, which you do not get 
when using the basic lead acetate. It seems to me when you 
precipitate with the normal lead acetate and then remove the 
lead, you have tannin in the free form in the filtrate. That tan¬ 
nin will then act on the Fehling solution. We all know that 
basic lead acetate removes a small amount of glucose or sugar, 
but I am of the opinion that by using the normal lead acetate 
we introduce a greater error by leaving tannin in the solution 
than we do by removing a small amount of the glucose with the 
basic lead acetate. The results of the committee seem to show 
that using normal lead acetate, the correct amount of glucose 
was found, that is, the amount that was put in plus the amount 
that was present, whereas using the basic lead acetate it was 
considerably lower. The difference between the basic lead ace¬ 
tate and the normal lead acetate was about one and one-half per 
cent, in the leather containing about eight per cent, of sugar it 
was about half that amount. It seems to me that ratio does not 
seem quite in proportion. Have you thought of that, Mr. Veitch? 
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Mr. Veitch :—I did not know of any reason why there should 
be a proportional ratio. You will understand of course, that 
errors of two- or three-tenths are to be expected, so when you 
come to figure ratios on two samples only, it is rather a risky 
matter. 

Mr. Hoppenstedt: —Weli, I was simply taking the average 
in the results. I just wanted to bring that out, that is all. It 
seems that with 8 per cent, of sugar, the difference was 1^2, 
whereas when it was only 2 per cent, of sugar the difference was 
0.8. Will you let us hear what you think of the tannins re¬ 
maining in the filtrate? 

Mr. Veitch: —Well, I will say this, that it sounds very 
plausible, and it may be true, but it does not agree with the facts 
that we now have in our possession. I think we have had some 
hemlock leathers that have had glucose added to them and have 
still gotten the same kind of results, that is we have not been 
able to get the sugar that we knew was there with the basic salt, 
and we have gotten approximately what we knew was there 
with the normal salt. Now I think the point you have made, 
and it was made by Mr. Blockey, also, possibly needs some fur¬ 
ther study, but as I say, on a sumac tanned leather where you 
certainly have the condition of which Mr. Blockey speaks (the 
presence of gallic acid) we have gotten better results by the 
normal than by the basic lead acetate. 

Mr. Hoppenstedt: —I do not know just what the solubility 
of gallic acid is. I think the trouble would be more with the 
catechol tannins. The two leathers you had were oak tanned 
leathers. 

Mr. Veitch:— Yes,—said to be: whatever that means to-day. 

Mr. Hoppenstedt: —Now chestnut is about the most insolu¬ 
ble of all of the lead salts, and oak follows pretty close to chest¬ 
nut; it acts much like a pyrogallol tannin when precipitating 
with lead; more than it does like a catechol. 

Mr. Veitch: —Is it not pretty well acknowledged that oak 
bark tannin is a mixture of the two? 

Mr. Hoppenstedt: —Yes, but the catechol tannin predom¬ 
inates in oak. 
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Mr. Veitch :—Well, I feel safer then about the accuracy of 
the results if that is so. 

Mr. Hoppenstedt: —Oak, though a catechol tan, acts with 
lead more like a pyrogallol tannin; that is the point I was bring¬ 
ing out. 

Mr. Veitch :—Your point would be that a quebracho or other 
catechol tannin would behave differently from oak? 

Mr. Hoppenstedt :— Decidedly. 

Mr. Veitch:— Although the oak is a catechol tannin? 

Mr. Hoppenstedt:—Y es. The lead salts of quebracho arc 
very soluble. 

Mr. Veitch : — I do not recall definitely that we have worked 
with the hemlock leather to which we have added a known amount 
of glucose. We have worked on the matter for several years, but 
I do not recall that definitely, though I think we have. 

Mr. Hoppenstedt: —In a work published by Stiasny and C. D. 
Wilkinson awhile ago, in determining the solubility of lead 
salts, they found the same as I have found, that the catechol tans 
were all very soluble and the pyrogallol tans were not, and they* 
recommended that as a means of detecting some pyrogallol tan¬ 
nins. 

Mr. Reed: —I have not gone into the matter at all deeply the 
way Mr. Hoppenstedt has, but I have had trouble with getting 
quite highly colored filtrates using normal lead acetate. I do not 
know what to attribute it to. 

Mr. Veitch :—We have had trouble even with the basic. I 
think that is more a question of procedure than it is the salt used. 

Mr. J. S. Rogers: —I have found that in the filtration if you 
are not careful to return the filtrate several times with the nor¬ 
mal lead acetate you get a sort of color which in reality is a 
sort of gelatinous precipitate. That often is so; whereas if you 
return the solution to the filter you get a practically colorless fil¬ 
trate. 

As regards the proportion of difference on those two sam¬ 
ples of leather, I would like to ask if the basic lead acetate re¬ 
moves sugar, how does it remove it? Is it occluded in the 
precipitate? If that is the case would not the proportion of 
sugar removed by the use of basic lead acetate be in proportion 



9 8 


EEATHER CHEMISTS ASSOCIATION 


to the volume of the precipitate? And if the volume of the pre¬ 
cipitate varied would not that explain the variation in the propor¬ 
tion of sugar removed in different cases? 

Mr. Hoppenstedt : — I do not think it would. I think the ac¬ 
tion that takes place there is the formation of lead glucoside. 

Mr. Aesop :—Our old method used to say to take 500 cc. of the 
extractive solution and precipitate with 20 cc. of the lead acetate. 
In my experience 20 cc. was generally sufficient; but the new 
method says to take 200 cc. and use 25 cc. of normal lead acetate. 
Do you think that would make any difference in results? 

Mr. Veitch : — We found the other quantity too small, I think. 
We had to increase the proportion of lead used. 

Mr. Aesop: —It is a pretty large increase. 

Mr. Veitch :—It is. 

Mr. Aesop :—I have used the other for a number of years. 

Mr. Hoppenstedt:— I would like to ask Mr. Veitch if he has 
made any determination of the sugar in extracts by means of 
normal lead acetate? 

Mr. Veitch :—We have not worked on extracts at all. 

Mr. Aesop: —I would suggest that the association have some 
work done on the determination of sugar in tanning extracts 
containing only one tanning material, with the normal and basic 
lead acetate, to see what results could be gotten. I know in 
precipitating hemlock for instance I cannot get a colorless solu¬ 
tion with normal lead acetate. I have not carried the work far 
enough to know what the results will be, but I cannot get a color¬ 
less solution, when I can with the basic lead acetate. I think it 
would be a good thing to have some work done on it. 

Mr. Yocum: —I would like to call attention to the fact that 
Mr. Hoppenstedt has brought out. If there is going to be any 
work done on sugar content of leather extracts, both pyrogallol 
and catechol tannins should be worked on, because the analysis 
of a chestnut extract with the normal lead acetate as a precipitant 
would be rather different from what it would be in the case of a 
pure catechol such, for instance, as hemlock extract, and it would 
be useless to base a presumption on the use of one extract or 
material, if it happened that it was pyrogallol or catechol as 
the case might be. 
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Mr. Faust:—I would like to know what objection Mr. Alsop 
has to such an increase in the amount of lead acetate used. Do 
you object on the theory that it would influence the result? 

Mr. Alsop:—I only asked the question whether it would give 
a different result. 

Mr. Veitch :—It has been our experience that the other quan¬ 
tity proved too small with the normal lead acetate, and, as you 
truly say, this is a large increase and it seemed large to us, but 
we made it on the safe side. 

Mr. Faust: —That has been my experience. In using 500 cc. 
of the ’extractive solution and only 20 cc. I repeatedly got colored 
filtrates, but when using the quantities we are talking about now 
I have not had a colored filtrate,—although I have not had a 
hemlock tannin. 

Mr. Veitch :—You certainly had quebracho tanned leather. 

Mr. Faust:—N ot completely tanned with quebracho. I have 
worked on several samples containing mixtures, but I have not 
worked on any pure catechol. 

Mr. Veitch : —As I understand you, you stated here, Mr. Hop- 
penstedt, that oak tanned leather behaved like a pyrogallol tannin. 
Did I understand you correctly? 

Mr. Hoppenstedt:—I said that particularly of oak. 

Mr. Veitch :—But you say it would not hold in another com¬ 
bination ? 

Mr. Hoppenstedt :—I say if you have a mixture of a pyro¬ 
gallol and a catechol. 

Mr. Veitch :—Which you have in an oak. 

Mr. Hoppenstedt :—Take for instance quebracho and chestnut. 
The lead salts of chestnut are very insoluble, but of quebracho 
are very soluble. If you precipitate a mixture with the normal 
lead acetate you will get lead salts of catechol tannin in the fil¬ 
trate. The chestnut will not carry down the catechol tannin. I 
have done a good deal of work on that and I know that to be 
the case. 

Mr. Veitch: —You think the oak will carry down? 

Mr. Hoppenstedt: —More or less, yes. 

Mr. Allen Roger : —I would like to ask if in the methods of 
this association as they are now carried out there are 20 or 25 
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cc. of normal lead acetate added to 500 cc. of extract? Is that 
the way it is carried out at present ? 

Mr. Veitch :—That is the way it is laid down. 

Mr. Allen Rogers: —If that is the case, then I am not sur¬ 
prised that you get colored filtrates, because you ought to have a 
larger proportion of normal lead acetate to the extract. I think 
that explains perhaps why you get colored filtrates in certain 
cases. 

Mr. Yocum: —If Mr. Hoppenstedt’s statement is correct, that 
the lead salts of the catechol tannin are soluble, then the quantity 
of lead acetate added will make no odds. It is simply a question 
of the solubility of the lead salts. 

Mr. Hoppenstedt :—That is all. 

Mr. Veitch: —Is not the lead salt less soluble in an excess of 
the lead acetate? 

Mr. Hoppenstedt: —That I do not know. 

Mr. Veitch: —That is true as a rule, you know; that is, 
barium sulphate is less soluble in an excess of sulphuric acid or 
barium chloride than it is in water. 

Mr. Hoppenstedt :— That may be so. 

Mr. Veitch :—And it is possible that this large excess of 
the normal salt of which Mr. Alsop has spoken, has something 
to do with ensuring a more nearly colorless filtrate and less 
of the catchol tannins going through. 

Mr. Hoppenstedt :—Yes, I think that is right. 

Mr. Veitch :—That may possibly account for the apparent 
differences that two sets of workmen are getting. 

Mr. Hoppenstedt: —Yes, because I have found that with 
some filtrates of catechol tannins, after precipitating with nor¬ 
mal lead acetate and adding a small quantity of salt, that the 
precipitate will go down; you will get a colorless filtrate. 

Mr. Veitch :—Mr. Rogers spoke of the importance of re¬ 
turning several times and pointed out that that so-called colored 
solution was often a colloidal precipitate running through. That 
is also additional evidence along the same line. 

Mr. J. S. Rogers: —Does not the presence of a large excess 
of the neutral lead acetate tend to render this precipitate, if it 
is soluble, less soluble? Would it not have that tendency? 
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Mr. Hoppenstedt: —That is just what we are talking about. 

Mr. J. S. Rogers :—It seems to me that is the case. Another 
point I would like to ask is, supposing that there are some 
tannins left in the solution, is that error anywhere near com¬ 
parable to the error that there is by using the basic lead acetate ? 
We have analyzed some solutions that had practically no sugar 
in, using both the basic and the neutral lead acetate, and we have 
found practically no difference by the two methods. That is, 
where they contained say 0.3, 0.6 or 0.8 per cent. Now if in 
those solutions the normal lead acetate gave too high results why 
would it not show there? It does not. 

When the method for glucose was revised the last time and 
neutral lead acetate was substituted for the basic acetate, the 500 
cc. of solution used should have changed to 200 cc. of solution. 
This is the proper proportion. This error in the method as 
printed I think explains why so many chemists had trouble and 
got colored filtrates after precipitation with neutral lead acetate. 

Mr. Yocum :—I think this can be said about the chemists 
who are operating the method, that we prefer the normal salt 
because of its greater ease and convenience of operation, and 
also that the normal salt would give more uniformity of results, 
enabling us to get better duplicates than with the basic. Mr. 
Faust has had some experience with that and I think he will 
agree with me. 

Mr. Faust: —The committee of which Mr. Veitch is chair¬ 
man might do a little work on the idea suggested by Mr. Alsop, 
that is to try the different catechol and pyrogallol tannins, and 
see whether there are any soluble lead salts in the filtrate from 
catechol tannins, and also see what effect it would have. I am 
willing to cooperate with Mr. Veitch if he would like me to 
do so. 

Mr. Veitch:—I f that work should be assigned to this com¬ 
mittee and I should have anything to do with it, I should be 
glad to cooperate. I think I shall carry it on whetfier or not 
I have anything to do with the committee. 

Mr. Reed: —Mr. Veitch, in the preparation of the samples 
for the leather analysis do you think anything should be done 
there to make it more specific in any way? It seems to me it 
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would make a considerable difference in the water soluble and 
fat and everything else. 

Mr. Veitch : — I fully agree with you, and I do not know 
anybody who is better prepared to tell us about the preparation 
of leather samples than Mr. Small. I saw in his laboratory once 
a machine that I thought would do much better work than any 
I have seen elsewhere, better than I have myself. Our samples 
had some hard lumps in them, and it undoubtedly prolongs 
the extraction if it does nothing else. I have never been able 
to get one made, but I believe Mr. Small has a machine that 
will prepare a suitable sample of leather. 

Mr. Small: —The idea is not original with me. I think, as I 
have it in mind, I got the idea from Mr. Alsop originally. It is 
simply a collection of ordinary circular saws. In my particular 
piece of apparatus I have three saws side by side and a sliding 
table that feeds the leather up to the saws, and by regulating the 
feed of the leather you are able to regulate somewhat the fine¬ 
ness of the division; but it gives certainly a most excellent prep¬ 
aration of the leather and the most rapid of any that I know of. 
Simply a chewing of the leather up by means of these circular 
saws. My machine has a wooden frame. If any of you are 
thinking of building one I would not advocate a wooden frame, 
because the shrinkage and swelling with the weather makes the 
sliding of the feed apparatus extremely irregular and uncertain; 
but it is very easily made with a metal frame, in which case 
difficulties of that sort are obviated. If it is of sufficient general 
interest I should be glad to have the machine photographed and 
the prints put in the Journal. 


DISCUSSION OF REPORT OF COMMITTEE ON 
OILS AND FATS . 1 

After Mr. Oberfell’s review of his report, published in the 
Journal for December, 1911, the following discussion took place. 

Mr. HoppEnstedt: —I would like to ask Mr. Oberfell how 
he finds the viscosity compares with the emulsification; does there 
seem to be a relationship between them ? 

1 Washington Convention, A. L. C. A., Dec. 7, 1911. 
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Mr. Oberfell: —I doubt very much if there is any definite 
relation between the emulsification and viscosity, although I think 
that really the value of a mineral oil depends on three principal 
points,—the gravity, the viscosity and the emulsification. If an 
oil has a proper relation between the gravity and the viscosity, I 
think that has a bearing upon the emulsification, but the emulsi¬ 
fication test has been so unsatisfactory that it is very difficult 
to say what the relation is, if any. 

Mr. HoppenstedT:—I did not mean so much from the com¬ 
mittee work, but from your general experience. 

Mr. Oberfell:—I think the emulsification depends largely on 
the treatment the oil receives at the hands of the refiner. 

Mr. Small: —May not the different results that were ob¬ 
tained by your emulsification test be due to the differences in 
the shaking for the production of the emulsification? 

Mr. Oberfell: —Undoubtedly I think that has something to 
do with it. 

Mr. Small: —That seems to me a very probable explanation 
of the different results here. Have you ever tried a Dover egg- 
beater ? 

Mr. Oberfell: —No. That may be a very valuable sugges¬ 
tion. I think we would have to reduce it to some mere me¬ 
chanical condition. It took longer for the emulsion to break for 
me than it did for the rest of the members, but I gave it a. pretty 
severe shaking. Of course the size of the globules in the 
emulsion would depend largely on the rate of agitation. I would 
not be surprised if temperature had some influence on it too. 
If we could work up a good emulsification test and settle on 
some standard viscosimeter, we could get pretty concordant 
results on oil. I do not know about the evaporation test; I 
have no way of deciding whether it is temperature or the depth 
of the film of oil which is exposed to the heating surface or the 
length of time it is heated. I know this though; the most satis¬ 
factory oil is an oil which has a very low evaporation, and that 
it does not make much difference how accurate your results are, 
if the evaporation is high the oil is not good; but this is very 
unsatisfactory if two chemists are expected to agree on a report. 
Now the oil “B” which I sent out is an oil which is known to work 
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very satisfactorily for sole and belting leather. The loss by 
evaporation was low; the highest results, I guess, were under 
one-half per cent., and that was a very drastic heating; and some 
were under one-tenth per cent., showing that an oil which is 
really satisfactory is of very low evaporation. 

I would like to have anybody who has had any experience with 
evaporation tests on oils tell something about it. 

Mr. Faust: —I tried the evaporation test several times by 
weighing out about 0.2 gram of oil on a small piece of filter- 
paper. I laid the filter-paper on a watch crystal and dried it for 
four hours in a regular drier at about 98°. I always obtained 
fairly concordant results. 

Mr. Oberfell: —Dr. Gill in his “Oil Analysis” gives a method 
similar to that. He gives directions for cutting out an annular 
piece of filter-paper and drying on that, giving a uniform surface 
for exposure. I found that it requires a great deal of time to 
get the paper properly desiccated and weighed. There is the 
difficulty; you are dealing with a very small quantity of the oil. 
The paper is dried and it has to be exposed in the balance while 
weighing out the oil. That was the reason I did not send this 
method to the committee to try out. I tried it myself and found 
that the paper absorbed moisture very fast on the balance pan. 

Mr. Small: —Weigh it in a stoppered bottle. 

Mr. Oberfell :—The paper has to be weighed before and after 
evaporation. Do you weigh the paper in a stoppered bottle? It 
would not be a very convenient thing to dry it in, it seems to me. 

Mr. Small:—I t works all right. 

Mr. Oberfell :—That might be a very good suggestion. I do 
not know whether the paper would gain enough in weight to 
make any difference while the stopper was out of the bottle. I 
know that it does in an open crystallizing dish. 

Mr. Reed: —Have you drawn any conclusion as to the emulsi¬ 
fication of an oil so far as its acidity or alkalinity goes? 

Mr. Oberfell: —No, because I have never had an oil that had 
any kind of emulsification that was not practically a neutral oil. 
There does not seem to be much difficulty about that. Most of 
the refiners seem to have their oil in pretty good shape in that 
respect. 
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Mr. Reed:— You found none that was slightly alkaline? 

Mr. Oberfell: —No ; but I have no doubt that would have 
considerable influence on it. I think the analyst would have to 
take that into consideration in his report. 

Mr. Agnew :—I may help you out a little on the emulsification. 
Petroleum oils will not saponify, we know that, and petroleum 
products can only be treated up to a point of slight emulsifi¬ 
cation: that is, if you use the straight goods. It can go so far 
that when oiling an emulsion can be rubbed up (by hand or wheel 
oiling) to keep the oil from dripping. As regards viscosity, we 
can take an oil of a stated viscosity and treat so it will emulsify; 
it will not affect the viscosity. The point you bring the oil 
up to is its value as regards viscosity. The emulsification,—you 
can only get that so that in oiling in the wheel it will start up a 
certain emulsification to stop the drip. That is about as far 
as you can go with a petroleum product. For any greater 
emulsification you would have to compound with some other 
emulsifying oil. 

Mr. Oberfell: —You do not think there is any relation be¬ 
tween the body of an oil and the emulsification ? 

Mr. Agnew :—After it is refined and treated. You can take 
any oil and treat it for emulsification, and you would have to do 
something to it. You bring it up in the still to a certain point, 
to a certain viscosity, to a certain flash point, and then treat it 
for, we will say leather. After it is refined I think emulsifica¬ 
tion does not affect the viscosity; it would have practically the 
same viscosity, only the oil that is not treated for emulsification 
would drip from the leather while an oil which will emulsify 
will make a creamy protection for the grain and also keep it 
from dripping. Some oils treated for emulsification would 
smear the leather; another oil treated that way would penetrate 
the leather. Much depends on the crude oil used and the way it 
is refined. 

Mr. Teas: —What Mr. Agnew says shows that in a straight 
mineral oil there is no relation between viscosity and emulsifi¬ 
cation. 

Mr. Oberfell: —I have had the question of the ash brought 
up twice. Mr. Alsop said something to me once about it, as to 
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whether I found the ash of any value in deciding on the merits 
of an oil. I do not think so in a straight mineral oil. The 
ash can be practically ignored on a straight mineral oil, so far 
as my experience is concerned, but if it is an oil which is a 
mixture of any kind at all and the ash comes up, that 'would be 
another question for the chemist to decide from his examination. 
I do not see how the ash would apply to a straight mineral oil. 

Mr. Reed:— Might it not apply if there was a certain amount 
of alkali left in the oil? 

Mr. Oberfell: —There might be ash. Have you ever found 
ash to amount to anything in a straight mineral oil, Mr. Alsop? 

Mr. Alsop: —Not in a straight mineral oil, but I have found 
the determination valuable in some that were not straight mineral 
oils. . 

Mr. Oberfell: —Yes, a compounded oil. I believe that chem¬ 
ists can get a great deal out of the discussion of various kinds of 
oils. One of the principal points where there is difference of 
opinion is as to the relative value of the heavier or asphalt oils 
as against the paraffine oils,—Texas oils and Pennsylvania oils 
and so on. If there is anybody here who has had experience 
both in the laboratory and the tannery with those two kinds of 
oils I think it would be of great value to everybody to have the 
result of their experience. 

Mr. Loveland:— Do you mean the gain in the weight in using 
a higher specific gravity? 

Mr. Oberfell: —That goes without any argument at all; but 
as to the relative effect the two oils have on leather,—Texas oil 
and Pennsylvania oil, to take those as two samples. 

Mr. Loveland:— One having a greasy base and the other as¬ 
phaltic? Suppose a tanner should take, as they do, 1,500 pounds 
of leather to an oil wheel. That, cm a loft basis, would mean 
about 750 to 800 pounds of actual loft leather. Now on a day’s 
run, say he was wheeling with three gallons of oil to a wheel, to 
1500 pounds of wet leather, would that have any direct bearing 
on the weight, providing the other oil was the better oil for the 
leather? The amount of oil used to a day’s run is so small 
on the amount of the loft leather that the gain in weight of the 
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added specific gravity would make very little difference to the 
tanner. 

Mr. Oberfell: —That may be. If you take a whole tank car 
and you figure it on that basis, why you can see considerable 
money in it; but if you figured on just how much it meant on 
a day’s run, why it might not appeal to you so very much. I 
would like to know the character or the quality of the leather 
that the two oils make, as to the effect on the grain and the lubri¬ 
cation of the fibres and so on. You can tell the difference in 
the feel of the leather between the two oils. 

Mr. Loveland:— That was what I wanted to bring out, if an 
oil was doing good work in the tannery, even if it has a little 
less specific gravity thin the other, if it worked well in the 
leather the weight would have no bearing on the subject. 

Mr. Oberfell: —You known some oils give a leather that 
feels harsh. 

Mr. Loveland:— It does not give a cheesy cut to the leather. 

Mr. Oberfell:—N o, and experience in those things I think 
is what is going to help the chemist rather than a plain discussion 
as to how to analyze the oils. 

Mr. Hoppenstedt:— I do not think you can lay down a hard 
and fast rule for the treatment of the two oils, Texas and Penn¬ 
sylvania. 

Mr. Oberfell: —Then you think if a Texas oil was properly 
treated it would be just as good as Pennsylvania? 

Mr. Hoppenstedt :—I would surmise so. 

Mr. Oberfell: —You see, the Texas oils are red oils and the 
Pennsylvania are amber. Some think that would naturally cause 
a darker color in your leather. I would like to know if anybody 
has had experience as to exactly what the result would be. 

Mr. Agnew :—Gravity has very little to do in determining the 
value of an oil, excepting when comparing oils made from the 
same crude. Take say a high class filtered cylinder oil made of 
Pennsylvania crude, would weigh about 26 in gravity and the flash 
point would be about 575° F. or over. An oil made of Texas 
crude of say 21 gravity, would flash at 350° F., or less. It would 
weigh heavier than the cylinder oil by five points in gravity 
(about one-quarter pound per gallon) yet the cylinder oil would 



io8 


LEATHER CHEMISTS ASSOCIATION 


be many, many points superior in actual grease value. In other 
words, oils properly refined from Pennsylvania crudes do not 
weigh quite as much as oils refined from an asphalt or tar base, 
but are much richer in grease value and take the place of animal 
or fish oils better for oiling any kind of fiber. Oils made from 
Texas crudes are mostly dark in color, but can be made light 
colored. In every case, my experience has been that the grain 
of sole leather oiled with Texas oils is not so clear and of as 
good color as leather oiled from an oil made from Pennsyl¬ 
vania crude. Texas crude sells at about 50 cents per barrel, 
while Pennsylvania crude sells at $1.30 and over a barrel. If 
the products of Texas oils were as valuable as the products of 
Pennsylvania, they would command the lame price. 

Mr. Oberfell: —How about the penetration of Texas oils? 

Mr. Agnew :— Why, I do not believe they are as good. 

Mr. Hoppenstedt:— Emulsification? 

Mr. Agnew : — Well, that depends on the way they are treated 
after being refined. Some oils are made to repel moisture; 
others are made to absorb moisture. That is because they want 
it for a certain purpose. For instance, take an automobile oil, 
an engine oil,—well let us say take the Erie engines. Now the 
oil is put in the crank case and the engine runs in oil. Any 
little moisture in there will make a very thick emulsion, if treated 
to emulsify. Oils for that purpose are made to repel moisture, 
so that is an entirely different condition from the requirements 
for oiling leather. 

Mr. Oberfell: —How about the Texas oils; do they naturally 
repel moisture? 

Mr. Agnew:— All mineral oils repel moisture to start with. 
Then you can make them as you want them. 

Mr. Oberfell: —I take it then that the greasiness of the oil 
largely determines its value. 

Mr. Agnew:— Yes. 

Mr. Oberfell: —What test have we that determines that? 
I can see a relation between the body and the emulsification, but 
can you get an oil that has not as much of this greasiness as an 
other oil and get as high an emulsification with it? 

Mr. Agnew: —Yes; any oil can be made to emulsify. 
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Mr. Oberfell:—T hen the greasiness of the oil cannot be de¬ 
termined by the emulsification, I understand. 

Mr. Agnew: — No; it is the way it is treated. 

Mr. Oberfell: —How about the body? 

Mr. Agnew: —The gravity, I say, has really nothing to do 
with it. 

Mr. Oberfell:—W ell, I mean the viscosity. 

Mr. Agnew : —The tar base oils are higher in viscosity at the 
lower temperatures. 

Mr. Oberfell: —The greasiness has nothing to do with it? 

Mr. Agnew: —No; excepting in comparing oils made from 
the same crude. 

Mr. Oberfell :—Then we have nothing to determine the 
greasiness of the oil in any of our tests, have we? 

Mr. Agnew :—Why, there is nothing I know of where so 
many results can be obtained from a number of tests. (Laugh¬ 
ter). That is really so. We cannot get over it. You can get 
flash, evaporation and viscosity almost identical every time if 
you have the same constant. Now when it comes to actual 
value,—what will it do on leather ? Is it oily enough; is it rich 
enough in oil to take the place of fat oils; can you make an oil 
that is rich enough in fats to take the place of fat oils like cod 
and fish and those other animal oils? So that it is merely a 
matter of a viscous oil highly refined. That is about as far as 
you can go. Then, what will it do? Will another oil do as 
good work? 

Mr. Veitch: —Can Mr. Agnew throw any light on the ques¬ 
tion of what constituent of mineral oil it is that gives harsh¬ 
ness to the grain ? 

Mr. Agnew :—The lighter an oil is, that is to say the lower 
it flashes, the more harsh matter there is left in the oil. The 
higher the flash, the more you have eliminated the harsh matter. 
We will take Pennsylvania now. An oil that has all the light 
ends thrown out is naturally oilier than an oil that is lighter 
in gravity and has some of the light in. We will take an oil, 
we will say, of 400 flash; we will take an oil of 350 flash,— 
Pennsylvania,—made in the same still and made in the same 
way. Now in order to work that 350 up to 400 flash, take a 
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thousand barrels, you would have probably about six to seven 
hundred barrels left in the still; the rest had gone into light 
ends. Therefore the oil that is 400 flash is a great deal more 
valuable than the oil that has a lower flash, because it has less 
harsh matter in it. 

Mr. Veitch :—It is a question of volatility then. 

Mr. Agnew:— Yes. 

Mr. Blackadder: —I would like to ask if any measurements 
were made of the surface tension of these oils, especially in con¬ 
tact with water. I am speaking purely from a chemical stand¬ 
point. 

Mr. Veitch: —The surface tension is undoubtedly affected by 
the presence of alkalies and acids. 

Mr. Blackadder: —Have these measurements been made by a 
committee at all ? 

Mr. Oberfell: —No, I have never made any tests along that 
line. I should think emulsification would have something to 
do with that, because as the surface tension drops the emulsi¬ 
fication would naturally increase. 

Mr. Agnew : —The actual working of the emulsification is that 
it emulsifies on the leather and protects the grain while drying. 

Mr. Oberfell :—My idea is that it breaks the oils up in very 
small globules and they will go in,—it will assimilate it in other 
words,—while if you have a film of the oil not broken up, the 
surface tension enters into it and prevents the oil from pene¬ 
trating. If the oil is in once, it will not drip out. 

Mr. Agnew :—But take an oil which will penetrate immediate¬ 
ly ; you have harsher leather coming from the loft than you would 
if it— 

Mr. Oberfell: —If it penetrates without working into a nice 
emulsion, yes. 

Mr. Agnew : —If it remains on the grain and gradually goes in 
you have a better grain than if it goes in immediately. Oiling 
sole leather is for the protection of the leather while it is drying, 
and the emulsion does that. That is why the emulsion has been 
so valuable to the sole leather and why oils that emulsify take 
the place of cod and fish oils. 
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Mr. Teas: —In addition to the flash point of the oil, Mr. 
Agnew’s inference is that the greasiness of the oil itself is at 
the foundation of a good leather oil. Now that means practically 
that the paraffine base oil is the better oil. Now you can de¬ 
termine whether it is paraffine or asphalt by the ultimate analysis. 
That is all right on the theoretical side, and yet take the standard 
Pennsylvania leather oil, or standard leather oil made from 
Pennsylvania oil, and the nearest approach, from a practical 
standpoint, that was ever made to it was made from a Texas oil 
with an asphalt base. Is that not so ? The tanners say so. 

Mr. Agnew :—I can say one thing: Take for instance a wool 
oil used for the oiling of wood. We have made oils for this 
purpose for many years and know th^t a certain amount of fatty 
oil is necessary to produce a proper article, but unless the mineral 
oil is properly treated, no amount of animal or fatty oils in addi¬ 
tion will make a satisfactory wool oil. The mineral oil must be 
right, then, whatever the mixtures of animal oils may be, we 
have something. 

This holds good for leather oils as well, the mineral oil must 
be properly made for leather purposes whether it is used straight 
or in compound. 

As regards Texas oil, I am not saying anything about that; 
there is plenty of it. It is all right, I guess. 

Mr. ObERFELL: —I would like to get some expression on the 
point which was first brought out here, about the present methods 
which we have for the analysis of fats; I mean the fatty oils. I 
did find out from members of the committee, those who took 
enough interest to reply to the committee letters, that there seem¬ 
ed to be a general dissatisfaction with our having a definite stated 
method for determining the saponification value and acid value 
and so on and allowing them to become old and obsolete. We can- 
get these methods from standard books on oils, but what we 
really need is a definite method for testing the various oils like sul- ' 
phonated oils, moellons, degras and so forth. I think that would 
be the point towards which our efforts should extend in oil an¬ 
alysis. If I get a sample of sod oil and I start to value that oil I 
will perhaps pursue a different method or a different line of work 
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entirely than some other chemist, just because we have no stated 
procedure for that class of oils. 

Mr. Alsop:—I think that was the first idea when we originally 
appointed a committee on oils. We ought to have a committee to 
do work on special oils, and not general methods, if we want to 
get anywhere. 

Mr. Veitch :—If there is any special feature of any of these 
oils that calls for variations from a standard method that is the 
information that this association wants. 

Mr. Balderston :—It seems to me some of us will have to learn 
a good deal before we can say of a given sample what kind of an 
oil it is. 

Mr. Agnew :—That is what has always puzzled the oil men. 
Take, for instance, a sample of fish oil and, say, three other 
oils, have them mixed, analyze them and say, “What is this?” 
Now I used to say that I would give more for our superinten¬ 
dent’s nose than I would for our chemist, because if it was a 
mere matter of guess the question would be, “Can we duplicate 
this oil ?” The point, from my experience, is to give them some¬ 
thing that we know will do the work; but when it comes to ana¬ 
lyzing an oil or soap and telling what it is, I have never seen 
the man yet who could do it,—and we have some pretty good 
chemists. It is just about impossible to analyze an oil that is a 
mixture of several oils of different origin. 

Mr. Oberfell: —Granting that all that is true, still there are 
lots of oils that belong to certain definite classes that we could 
provide definite procedure for, even granting that there are mix¬ 
tures of compounded oils which are very difficult to analyze. 
But for certain oils that belong to certain definite classes, it seems 
tc me we could devise a certain procedure for each. Just as we 
take mineral oils and try to devise a procedure for them, so we 
could take moellons and degras and other leather oils and handle 
those. It would be of more value than having our methods as 
we now have them for oils and fats. 

Mr. Agnew :—There is no trouble in testing an oil to see if it 
is pure, but when you get mixtures it is hard to tear them apart. 
I do not know if that will ever be done or not. It is a mere mat¬ 
ter of guesswork, with the oil man at least. 
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Mr. Loveland:—I would like to know what bearing the acidity 
or alkalinity would have on the oil to the tanner. 

Mr. Oberfell: —To me it would indicate whether the oil had 
been properly and carefully treated. They use acid and alkali in 
refining the oil, and if it is not properly removed you would 
assume that the oil had not been carefully treated; and I should 
think that the alkali, if there was enough of it, would have a harsh 
effect on the grain of the leather and make it, probably, dark. 
That is the effect of alkali if you get enough of it. 

Mr. Veitch :—It seems to me with reference to these methods 
that the methods for emulsification should be a little more defi¬ 
nitely described and we should use a mechanical procedure that 
could be readily controlled. There is too much of the personal 
equation in shaking in the flask, it seems to me, and the method 
could be improved in that respect. 

Regarding the evaporation and flash, I believe it would be well 
if the committee could find a distillation test to replace these 
and give more information than either the evaporation or the 
flash. You will get then the knowledge of how much to distill 
between definite limits, and I think possibly that will give you 
more information than either one of these other tests. And re¬ 
garding evaporation from a piece of paper, I believe that could 
be done in an ordinary covered dish and that would cover the 
objections that were raised. 

Mr. Hoppenstedt: —In calculating the amount of actual oil 
present in a sulphonated oil should the ash be added to the mois¬ 
ture and other substances outside of the oil and then deducted 
from ioo and the balance called actual oil ? It seems to me some 
chemists are in the habit of determining the moisture and de¬ 
ducting that from ioo and calling the remainder actual oil. It 
seems to me that the ash should be added to the moisture and any 
other products that are there and that the difference should be 
actual oil. I would like to hear some remarks about this, because 
some of them contain a large amount of sodium sulphate and it is 
not actual oil. It does not do any actual good, so far as I can see. 
What I wish to get at is the actual amount of oil that the oils 
are sold on, because that is what you want to know. Why 
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should not the sodium sulphate be indicated just as well as the 
moisture? 

Mr. Oberfell:—M any chemists do it. 

Mr. Riker: —I follow Lewkowitsch word for word. He 
uses a very good method for determining neutral oil and sul- 
phonated oil and the ash, and from the neutral oil and the sul- 
phonated oil and the soap determined by the alkali in the ash the 
quality of the sulphonated oil can be ascertained. 

Mr. Levi :—What is Mr. Hoppenstedt going to do in case he 
has an original turkey red oil, which is an ammonia product? 
As soon as you ash it the ammonium salts are driven off. 

Mr. Hoppenstedt: —Yes; well that is a point that needs con¬ 
sideration, I guess ; a good one. 

^1r. Norris: —I think we ought to give that subject consid¬ 
erable attention, because at the present time there are a great 
many sulphonated oils on the market. We know that many of 
these oils are sulphonated with sulphuric acid and then washed 
with salt. I have found many samples in which after they had 
stood awhile would have a deposit of salt at the bottom of the 
bottle. I have known chemists to make a determination of the 
water in those oils and simply give the water determination. 
In drying it, that simply gives the water; it does not give the 
salt. I think as Mr. Hoppenstedt says, we should determine the 
ash, or determine the chlorides or some such matter, and that 
should be detected, because most of those oils are sold on a 
certain percentage of oil, say 85 per cent. oil. 

Mr. Teas:—W hat is the average ash percentage? 

Mr. Hoppenstedt: —They vary quite a little, from one and a 
half to five. 

Mr. Veitch : — I do not believe a determination of the ash 
will give all the information desired. There are other things 
there undoubtedly that are not oil, and one thing would be the 
water of crystallization of sodium and other salts that might be 
present. I think that matter should be called to the attention of 
the oil committee next year and let them give it consideration. 

Mr. Oberfell :—Why would not the determination of the free 
fatty acids give you an indication of the amount of actual oil 
that is in the sample? The only possible discrepancy I can see 
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would be the loss due the splitting up of the glycerides in the 
free fatty acids, the amount of determination of glycerine. 

Mr. Veitch : — It undoubtedly would give a great deal of in¬ 
formation. I do not know whether it would give enough. 

Mr. Oberfell: —You could separate the free fatty acids and 
weigh them and see how much you have. 


DISCUSSION OF METHODS IN TANNIN ANALYSIS . 1 

The presiding officer, Vice-President Griffith, called for a report 
from the Committee on Rapid Cooling of Tannin Solutions. 

Mr. Reed:— I was appointed chairman of that committee, 
and the committee was appointed by the Council tentatively. It 
did not know whether there was anything to be gotten out of 
it or not. We have done work so long on this subject, including 
the asbestos-kaolin method, that I went to work as chairman 
of the committee and did a little preliminary experimenting to 
see if I could arrive at anything worth while to give out to the 
committee along other lines. I have a few notes with me on 
this work. Mr. Oberfell I know has done some work on an 
entirely new method of filtering tannin solutions, which in my 
opinion goes along with the rapid cooling method. We have 
hitherto worked along the line of simply making up the solutions 
by the official method and cooling them off under the tap or 
with water at 15 0 or some other similar method such as allow¬ 
ing them to cool on the window sill, and never arrived at any¬ 
thing definite. I took an ordinary quebracho extract and dis¬ 
solved it according to the official method. Another portion of 
the same extract I dissolved on the following day so that I 
could run the filiations at the same time; dissolving six grams 
of extract in 100 cc. of water on the water-bath and pouring it 
directly into 800 cc. water at 20 degrees centigrade in a liter flask 
and made up to the mark. I found a large increase in the in¬ 
soluble matters by this method as compared to the official meth¬ 
od. Two experiments showed, by the official 4.70 and 4.70, and 
by the experimental method 7.65 and 7.26 per cent, insolubles. 
I would say that the temperature of the two solutions, was 
1 Washington Convention, A. L. C. A., Dec. 8, 1911. 
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brought to the same point before filtration, so that they are 
comparative. I tried this on another solid quebracho which gave 
by the official 4.41 and by this method 5.85, insolubles and on 
a hemlock which gave 0.81 by the official and 0.74 insolubles by 
this rapid method. Another qpebracho gave 4.80 by the official 
and 6.62 by the rapid. Another 4.55 and 6.55. Then I al¬ 
tered the method somewhat by dissolving in 200 cc. of water 
on the water-bath instead of 100 cc., and obtained results that 
were very comparable with the official method, the official giv¬ 
ing 6.20 of insolubles and the rapid method 6.29 on the same 
ordinary quebracho extract. On a partly clarified liquid que¬ 
bracho I got 1.46 by the official method and only 0.17 by this 
rapid method. 

And they don't seem to give always uniform results. Here is 
another quebracho by the official method which gave 6.05 and 
when I dissolved in 200 cc. and made to the mark, 4.42. Now, 
understand that all these soluble solids filtrates were apparently 
clear, that is, they might have a little haze, but the official and 
the other were practically identical in this respect. Another gave 
me 3.87 and 3.78; respectively, another 5.55 and 5.82 
A crystal chestnut extract gave me 1.08 and 1.05 respect¬ 
ively by the two methods, and a liquid chestnut 0.42 and 
0.22. Another solid ordinary quebracho extract 5.14, 4.25 of¬ 
ficial and 5.64, 5.86 rapid method. Another chestnut crystal, 
1.05 official and 0.90; official rapid method and a liquid 0.36 and 
0.30 respectively. I made an experiment also by dissolving in 
500 cc. of water on the water-bath, making up to two liters with 
water of 20° C. and having the official solution of the same 
temperature at time of filtration. Here I got by the official 
method 4.49 insolubles and by this rapid method 2.75. It would 
appear as though the amount of insolubles, especially of an 
ordinary Quebracho extract, depended very largely on the way 
it was dissolved. 

Mr. Griffith :—There is no question but that the volume in 
which the extract is dissolved has a considerable effect upon 
the insoluble contents. That is one of the reasons why analyti¬ 
cal results obtained in the laboratories do not always coincide 
with the results obtained in the tanneries. Density affects solu- 
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bility, and it opens up a very big question. As to how far we 
ought to be justified in changing a method which is working 
fairly satisfactorily is for the association to decide, but the 
closer we approximate to practical conditions in the laboratory 
the better it will be, the more useful the leather chemist will be 
to the tanner. I have always felt that the value of a tannin analy¬ 
sis was only a value from the point of view of comparison, 
but I should be very glad personally to hear the views of the 
members present because I am sure most of you have gone into 
that subject at one time or another. Of course you would have 
to in practical work. 

Mr. Reed: —Just what is the interpretation of this language 
in the official method on the analysis of extracts? It says “Dis¬ 
solve in exactly 900 cc. of distilled water at 8o° C.” 

Mr. Oberfell:—I think you will find lots of things like that 
in our official method that need revision. 

Mr. Reed:—I think that a good many variations in results 
may be due to different methods of dissolving. 

Mr. Yocum :—A lot of the specific statements in the official 
method are not lived up to. Nevertheless there has been some 
good, established reason for specifying conditions. That is one 
of them,—“Dissolve in exactly 900 cc. at 8o°.” All right. Who 
does it? And if there is a variation in the result, one man doing 
it and another not doing it, who is responsible? The thing that 
must be borne in the minds of the operating chemists is to follow 
the method. Now if the method is impracticable it ought to be 
changed and established on some working basis, but the method 
is a method, and when we put our names to it and say that “this 
analysis has been done by the official method,” it ought to be 
done that way no matter whether the method is right or wrong. 

Mr. Reed: —Exactly; and I believe Mr. Yocum had an article 
recently criticising very strongly the official method. 

Mr. Yocum :— In some particulars, yes. 

Mr. Reed: —Ajnd Mr. Yocum thinks it ought to be changed. 

Mr. Yocum :—I do to a certain extent. When this organiza¬ 
tion was first established I stood out very strongly against any 
change of the tannin method from the method that was established 
by the A. O. A. C. I did not believe there was any justification 
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for a change in the method at that time, and I do not believe that 
there is any justification for a general change in the method now. 
This organization has been in existence for eight or nine years, 
and it surely ought to be able now, with the membership it has 
and the attendance that we have at the meetings, to change 
methods; and I believe frankly that our official tannin method 
can be improved. I do not mean to change the theory of the 
method, but there are a whole lot of little things that got into our 
methods that are established and stay there somehow, so that 
when you commence to work under them you find they are 
either impossible or unnecessary. 

Mr. Oberfell :—As I understand it, is not a lot of this trouble 
with a description of the methods, not with the methods them¬ 
selves; they are not full enough? 

Mr. Griffith :—It appears to me that the trouble is with the 
interpretation of simple statements. It is remarkable how many 
different interpretations can be put on a very simple statement, 
and in drawing up the official methods the various committees 
which worked became so familiar with the method themselves 
that they overlooked frequently to make certain points clear, and 
no doubt as we go along we shall improve upon it and make more 
definite our statements in the official method. 

Mr. Reed: —I agree entirely with what Mr. Yocum said, and 
I think the council should this year in appointing its committees 
take it under consideration and appoint a committee to revise the 
methods along the lines that appeared in Mr. Yocum’s article. It 
is a good basis to work upon. 

Mr. Norris: —I think it is a very important thing in making 
up tannin solutions when the extract is dissolved that the 900 
cc. be brought up to the temperature of 8o° C., especially in mak¬ 
ing up solutions of ordinary extract, and it is also very important 
to use papers in filtration of uniform weight. 

Mr. Buchanan:— I have been told by a friend of mine here 
who works for a concern that has two laboratories that they 
had some difficulty in getting concordant analyses from their labo¬ 
ratories. They got their two chemists together over in New 
York, worked the thing out in detail in a practical demonstration 
on the stock on which they were working. After that they had 
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no cifficulty. And it occurred to me that it might be a good 
scheme if at some future meeting we might here have the thing 
tried,—extract analyses for instance run off by a committee, or 
by one or two chemists, that our various members might follow it 
exactly. 

Mr. Fox:—With reference to what Mr. Reed said about the 
official method calling for dissolving in 900 cc. of water, we all 
know that it is impossible to do that without some preliminary 
treatment. There are two or three ways of doing that, and ac¬ 
cording to the results Mr. Reed has shown a little variation in 
transferring will make quite considerable difference. I'think that 
is a very important question, just bringing this extract to a 
condition where you can add 900 cc. of water. 

Mr. Loveland:— As to Mr. Fox’s remarks on making up an 
extract; I think the method is a little hazy perhaps in some things. 
I weigh it out in a stoppered weighing bottle. I have a copper 
tank with a rubber hose attached, with a glass nozzle. I heat the 
water in the tank to 85° C., and as it comes out from the rubber 
hose it is at 80 or very near 80. I dissolve the extracts, putting 
a funnel in my liter flask with a piece of cotton fiber in the neck 
of the liter flask to keep air out, and dissolve the extract up with 
that water at 80 degrees. As far as the 900 cc. is concerned, I 
have to guess at that. The only way that I see to settle that ques¬ 
tion would be to have a liter flask with two marks, one at 900 
and the other at 1000 cc. There have been several chemists in 
my laboratory, extract men, and I understand from one at least 
that they make extract solutions up the way that I do, and I 
have never heard anyone raise any objections. In visiting a 
number of laboratories I find that in most instances the liter flasks 
are like mine, and they certainly must guess at the number of 
cubic centimeters they use. 

Mr. Reed: —The method I have used, is to take diamond ink 
and make on the flask a mark at 900 cc. It can be done very 
readily. Of course it will not be exact, but it is sufficiently near 
for the purpose. 

Mr. Small: —Another way is to use an ordinary small gum¬ 
med label for numbering the flasks and to have the top of the tag 
at exactly the 900 cc. mark. By coating the tag with shellac it is 
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not rubbed off by washing, and it gives a perfectly definite 900 
cc. mark. 

Mr. Loveland:— Another thing; we say in the method for 
tannins, “A quantity of hide-powder sufficient for the number of 
analyses to be made shall be prepared in the following manner: 
Digest with 25 times its weight of water till thoroughly soaked: 
add 3 per cent, of chrome alum in solution/’ I know what that 
means and every other leather chemist knows what that means, 
but when a novice picks up this book of methods will he know 
how to proceed? 

Mr. Small: —This is perhaps a fitting time to bring up a 
matter that I had intended to present for your consideration. 
There are certain extracts on the market which if detannized 
according to a strict interpretation of the official method do not 
give a non-tannin filtrate which is clear, or which can be made 
clear by any permissible process of filtration. Moreover it fre¬ 
quently is the case that the non-tannin filtrates from these ex¬ 
tracts give a test with gelatine-salt solution. Now what is the 
analyst going to do? Is it desirable to modify the procedure 
somewhat and get a clear non-tannin filtrate which will give no 
test with gelatine-salt, or is it desirable to adhere strictly to the 
procedure called for in the official method and to pass the non¬ 
tannin filtrate even though it may seem to give a test with gela¬ 
tine-salt and is not perfectly clear? I have found that a clear 
non-tannin filtrate can be obtained in all cases by allowing the 
hide-powder to stand in contact with the analysis solution before 
putting it in the shaker. There is nothing in the official method 
which specifically forbids doing this. At the same time, the 
normal interpretation of the directions would seem to be that so 
soon as the hide powder is put into the analysis solution the mix¬ 
ture shall at once be put in the shaker and shaken for ten minutes 
and then immediately squeezed out through cloth. It is a fact 
that if the bide powder and the analysis solution are allowed to 
stand in contact before being shaken the resultant non-tannin 
figure is lower than it is if the mixture is immediately put on 
the shaker. A series of tests I carried through recently, show 
that a half hour’s standing before shaking results in lowering 
the non-tannin value in the case of an ordinary 25 per cent, extract 
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from one-quarter to three-tenths of a per cent. Another half 
hour’s standing—that is, an hour all told—again reduces the non¬ 
tannin value by perhaps one-quarter to three-tenths of a per cent. 
We all of us want a method which will enable us to secure con¬ 
cordant results, results which will be in agreement in the different 
laboratories. The question is, is it better to abide by a strict in¬ 
terpretation of the method and immediately put the analysis solu¬ 
tion with the hide powder in it on the shaker, or is it better to 
allow them to stand in contact for a minimum time, say perhaps 
a half hour, before putting the solution into the shaker, thereby 
obtaining a clear non-tannin filtrate which gives no test with gela¬ 
tine-salt ? 

Mr. Reed:—W ould not the same end be accomplished if we 
had a little more acid hide powder? 

Mr. Small:—P ossibly. 

Mr. Faust :—I tried that and I found that to be the case. If 
you increase the acidity of the hide powder up to the limit 1 
which is allowed—I forget the figures—you get a lower non¬ 
tannin. 

Mr. Loveland: —Could a man adhere to the official method 
and still run his laboratory in a practical way? For instance, 
if I have twelve extracts I weigh out the hide powder and start 
down the line, draw off non-tannins in a 200 cc. pipette and 
pipette until I have the twelve, then cork them up, give them a 
little shake, put in a shaking machine which holds twelve bottles 
and shake for ten minutes according to the official method. 
According to Mr. Small’s idea, which is undoubtedly right, the 
man whose extract is on the table first is going to get the benefit 
of more tannin than the man whose extract is number 12. How 
are we going to get around that? We cannot pipette 200 cc., 
put in a shaking machine and shake ten minutes and go down 
the line doing that in each case. 

Mr. Reed: —I use a flask for that purpose. Measure out 200 
cc. in a flask. You can get the flask so it will drain 200 cc. and 
have enough for the entire analysis. I have all them measured 
out and put all solutions upon the hide powder at the same 
time. 

1 The method does not specify limits of acidity.—E ditor. 
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Mr. Loveland: —You mean drain from a 200 cc. flask? 

Mr. Reed:—Y es. 

Mr. Loveland:— Will it drain as well as a pipette? 

Mr. Reed:— For the purpose, yes. You can get the flask 
so it will drain 200 cc. exactly. 

Mr.Veitch:—I do not see that exactly 200 cc. makes any 
difference. 

Mr. Reed:—A little variation does not make any difference. 


ABSTRACTS. 

An Electric Heater for Ether Extractions. Jour. Ind. and Eng. Chem., 
Dec., i9 xl » p. 929.—The apparatus described uses from 1 to 4 amperes 
of current on a ioo-volt circuit, giving a range of temperatures from 
42 0 C. to 135° C. This range makes possible extraction with various 
solvents. Good results have been obtained in use at the agricultural 
experiment station, Univ. of Arizona, Tuscon. The apparatus may be 
obtained from the Central Scientific Co. 

Manufacture of Lace Leather. L,e Journal Des Tanneurs et Megissiers, 
through LeCuir, IV, 509. Light hides are used. The liming should 
be done with about equal quantities of lime and red arsenic, the 
hides being kept in motion for an hour at a time with intervals of 
several hours. After unhairing and washing they are delimed by 
working in a bath containing 2 pounds lactic acid and 8 pounds salt, 
to 100 pounds white hide. They are then heated with a solution of 
4 pounds alum and 5 pounds salt in 15 gallons of water to 100 pounds 
hide. After 1 y 2 hours drumming they are horsed up for a day. After 
splitting the hide is drummed from one-fourth to one-half an hour 
in a salt solution, 8 pounds to 100 pounds hide in 15 gallons of 
water. The chroming is done in the drum, adding one-fourth of the 
amount of chrome necessary for tannage, to the salt water in the drum. 
After half an hour’s drumming another fourth is added, and after an¬ 
other half hour the remainder of the chrome, the drumming being con¬ 
tinued for 5 hours, when tannage should be complete. They are then 
horsed up for 2 days, then neutralized with borax solution at 45 0 C., and 
then washed. They are then drummed with degras and soap solution, 
to which dye may be added if required. The hides are now dried; 
after which they are dipped in water at 150° F. preparatory to fat- 
liquoring. The fat liquor for 10 hides is made by dissolving 1 pound of 
soap in 3 gallons of water, adding 3 pounds degras, one quart of neats- 
foot oil, cooled to 180° F., when a little acid potassium tartrate is 
added. The skins are drummed for half an hour, then dried and oiled 
with neatsfoot oil. L. B. 
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Legal Decision against 'Tiber-Leather.” Haute und Leder, Dec. 15, 
1911. A discussion was rendered in Berlin, Nov. 30, 1911, against the 
“Hanseatische Vulcan-Fiber Gesellschaft,” that their “fiber-leather” is 
not leather, and is not patented, as advertised. The company was 
enjoined from describing their product as leather, or naming it leather. 

L. B. 

Manufacture of Oils from Fish Refuse. M. Victor Cambon in Les 
Matieres Grasses, Nov. 25, 191 x.—Methods have been much improved 
of recent years. Proportions of oil vary greatly: turbot one-half per 
cent.; herring and sardine from 15 to 20 per cent. In the case of sea 
fish which are cured, the refuse is sometimes all used as fertilizer. 
Sometimes it is boiled with water, the oil which floats being skimmed 
off. In this process a part of the oil is lost, being emulsified in the 
water, and a part of the nitrogen is also lost in the waste liquid. The 
solid residue is used as fertilizer. A much better process is now used 
in many of the fishery ports of Germany, Norway, etc. It is found 
that by cooking and pressing from one-half to two-thirds of the oil 
can be recovered. The residue can only be obtained by the use of 
solvents. The dry residue, after recovery of the solvent, is pulver¬ 
ized and sold as a food for hogs and poultry. If the oil is thoroughly 
extracted, no bad flavor is given to the meat. From a ton of fish refuse, 
formerly almost valueless, 500 pounds of meal are made, worth about 
2.5 cents per pound; and 280 lbs. of oil, worth 5 cents a pound; the ex¬ 
pense of heating the ton of refuse being about $4* 

L. B. 

Preparation of Mineral Lubricating Oils. Petroleum Review, through 
Les Matieres Grasses. The portion of the crude petroleum which is to 
be used for the manufacture of lubricants is first distilled with steam. 
The lighter portions thus obtained are used for spindle oils and for 
ice-machine lubrication. The part which remains after the removal 
of these lighter parts is called “reduced oil.” Cylinder oils are made 
from this by treatment with acid, or by filtration through wood charcoal. 
The latter method gives lighter colored oils, but this advantage is gained 
at the expense of viscosity and lubricating power. For the acid treatment, 
the oil is placed in steel tanks, and after the addition of a small quantity 
of sulphuric acid, stirred by bubbling air through it. The acid thickens 

and blackens and absorbs many times its volume of oil. The dirty acid 

is allowed to settle and is then drawn off. This treatment is repeated 
until the oil attains the desired color. The oil is then intimately mixed 
with a solution of caustic soda. This part of the process, since the fin¬ 
ished oil must be neutral, is very delicate. If any acid remains, it will 

blacken and any excess of alkali is almost impossible to wash out. 

The oil is then washed with hot water, which at first comes off milky, 
but is clear when the washing is complete. The oil has now a permanent 
color, but it is cloudy. It is clarified by being for sometime kept warm 
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in shallow tanks, air being bubbled through it. The loss in treatment 
with acid is about io per cent, and the alkali and water remove i to 
2 per cent more. Machine oils lose up to 30 per cent, in refining. Cali¬ 
fornia oils are heavier than those of Pennsylvania, with a lower flash 
point, and are very hard to wash. They are apt to contain traces of 
alkaline soaps, which fact does not injure them for most lubrication pur¬ 
poses, but makes them undesirable for cylinder oils. 

Soja Bean Oil. Chem. Ztg ., i9 XI i p. 839.—Specific gravity, 0.9265; 
Freezes at —15 0 to —16 0 ; melts at —7 0 to —8°; saponification value, 19; 
iodine value, 132 to 135. The oil contains 0.2 per cent, phytosterine; 12 per 
cent, saturated fatty acids chiefly palmitic and stearic; 80 per cent. 
11011-saturated fatty acids of which 50 per cent, is an acid isomeric with 
linoleic, and 15 per cent, is made up of linoleic, oleic and insolinoleic 
acids. L.B. 

Use of Fleshing Machines for Heavy Hides. Ledertechnische Rund¬ 
schau, Nov. 23, 19 11 —The writer states that the revolving spiral 
knife type of machine cuts the glue-stock into small pieces, whereby 
much of its value is lost. The heavy pressure to which the hide is sub¬ 
jected by the feed-rolls causes some loss of substance. The cost of a 
fleshing machine for heavy hides is put at 6,500 marks (about 
$1,150). Reckoning interest on cost, repairs, cost of power, labor of 
operator and loss on glue-stock, the cost of fleshing by machine is put 
at 0.214 mark per hide, against 0.25 mark for the same work done 
by hand: (5.09 cents against 5.95 cents). 

Chrome Tannage. Address by B Kohnstein to the Bohemian Tanners’ 
Association, Prague. Gerber Courier, December 2, 19x1. Chrome tanned 
calf-skins yield 8 to ten per cent, less area than gambier tanned skins. 
Sound, even, rather heavy hides from young steers or young cows 
are specially suited for chrome tannage, (box-calf). For enamelled 
chrome light cow-hides, the better grade of goat-skins and horse- 
hides are suitable. Because in chrome tannage there is no filling in with 
tanning materials or other load, the yield both in area and weight is 
less than in vegetable tannage. Special care is necessary in the bates 
and limes to avoid loss of hide substance. Unhairing is sometimes done 
by means of sodium sulphide, without lime. In this case addition of 
some carbon tetrachloride or benzine aids in the removal of fat. The 
pickling may be called a sort of fore-tannage. Hydrochloric, sulphuric or 
butyric acid may be used. Two parts of butyric acid to ten parts of 
salt or 1 part sulphuric acid to ten of salt may be used. One to two 
per cent, of alum is often added. Other tanners use alum and salt, 
and still others omit the pickling entirely. If the pickle does not reach 
the inner part of the hide, the grain of the leather may be drawn or 
wrinkled. If the hides are to be split, this is done after pickling. In 
the one-bath process of chroming, the liquor is acid at the start, and the 
basicity is increased as the tanning progresses. Leather made by the 



ABSTRACTS 


125 


two-bath process is softer and more elastic and has a lighter color, on 
account of the sulphur contained. Two-bath chrome heavily loaded 
with moellon is used for anti-skid covers for automobile tires. Dr. 
Kohnstein gives an unfavorable opinion of straight chrome sole except 
for athletic shoes and the like. He says that in Bohemia chrome belting 
is being made for dynamos and other uses with marked success. Vari¬ 
ous reasons are given for preferring vegetable upper leathers to those 
tanned with chrome, the last being that if the wearer should be shot 
through a chrome shoe, the wound would heal slowly! 

L. B. 

Annual Report of the Operations of the Research Institute for the 
Leather Industry. (Vienna.) Prof. B. Kohnstein. Gerber Courier , 5 2 , 
No. 53. The average tannin content of fir bark examined was 13.02 
per cent., highest 16.00 per cent, and least 9.42 per cent. Oak bark 
samples (chiefly Hungarian) averaged 104 per cent. Many samples of 
mimosa, from Natal and Australia showed an average of 32.92 per 
cent., the lowest being 26.9 per cent. The average of mangrove samples 
examined was 42.73 per cent., and mallet-bark 41.16 per cent.; Sicilian 
sumach, 27.53 per cent.; Tyrolese sumach, 18.53 per cent.; knoppern, 
34.40 per cent.; valonia, 27.8 per cent.; trillo, 40.00 per cent.; divi-divi, 
40.7 per cent.; hulled myrobalans, 46-47 per cent.; whole myrobalans, 
27 to 36 per cent; quebracho wood, 21.09 per cent. Quebracho ex¬ 
tracts, solid, averaged water 20.98, tannin 66.34, reds 8.78, non-tans 3.90 
per cent., ash, 0.35 to 0.60 per cent. A pulverized quebracho showed 
74 per cent, tannin. Liquid quebracho extracts, guaranteed pure, showed 
an average of 63.12 water, 30.07 tannin, 0.89 reds, 5.92 non-tans, 0.79 
per cent. ash. Chestnut extract, water 54.38, tannin, 34.10, reds 1.20 
non-tans 10.32, and ash 1.94 per cent. The filter-bell method was not used 
except in cases where the sender of the sample expressly ordered it. 

L. B. 

Analysis of Fats. Dr. Prof. Baldracco. Report to Turin Congress. 
The Leather Manufacturer, Dec., I9 11 * 

1. Dcgras. 

In the Seventh International Congress of Chemists of the Leather In¬ 
dustry, which was held at Turin in 1904, a committee was appointed, 
composed of Professors Jean, Meunier, Paessler, Schorlemmer and the 
writer of this report, to elaborate a uniform method for the analysis 
of degras. This committee formulated its conclusions and presented the 
propositions to the Eighth Congress, which met at Frankfort in the 
month of September, 1906. These propositions were published in the 
Collegium of 1906, p. 304, and their prescriptions for analytical examina¬ 
tion of degras are now in force, and no drawbacks in connection with 
them have been experienced. I am thinking, however, of proposing 
that the method of analysis just mentioned be accepted by our Congress 
as the official method of analyzing degras. 
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2. The Yolks of Eggs. 

I propose for the yolks of eggs that the commercial analysis be adopted 
that was also worked out by the committee, which reported regarding 
degras, and which official method was published in the Collegium of 
1906, p. 242. 

3. Tallow. 

Regarding the analysis of tallows, the analytical determinations which 
would indicate their value in their use in currying, are the amount of tal¬ 
low, the percentage of humidity, and the percentage of foreign mat¬ 
ter in the tallow. 

It would be well, however, to fix by an official method of analysis, the 
qualities that should be possessed by tallow to be considered commer¬ 
cially suitable for use in currying. 

In fact, to-day, when the industry of oleomargarine has become so 
extensive, we find in commerce large quantities of tallow that is very 
rich in stearic acid and on the other hand very poor in oleic acid. This 
want of oleic acid in the tallow is in my opinion the cause of ill 
success in stuffing leathers. It is necessary, therefore, to fix in a precise 
manner the limits of the proportions of the components, stearic and oleic 
acids, in tallows intended for use in currying. 

4. For Oils in General. 

I consider that it would also be very interesting for tanners to es¬ 
tablish methods of analysis based on fixed data; thus, among fish oils, 
for example, we have in commerce, oils designated as crude oils and 
pressed oils. These oils have in practice the disadvantage of repelling 
resinous materials. We have besides, cooked oils, or what are so called, 
which are preferable for use in currying, because, while possessing an 
appreciably high acidity, they do not offer the drawback of repelling 
resinous matter that the raw oils do. 

5. Neatsfoot Oils. 

For these which are employed in stuffing hides and skins tanned with 
chrome, it would be necessary to fix exactly in what cases the determin¬ 
ation of point of congealation should be required, seeing that this point 
appears to be important in oils intended .for dressing the grain of leather. 

Acidity in neatsfoot oils has to be considered in relation to the use to 
which the oil is to be put, because it has been shown that a neatsfoot 
oil having a higher proportion of acidity (maximum acidity 7) gives 
more complete and constant emulsions, while oils for dressing the grain 
should have a very low acidity (maximum acidity 3) in order not to 
attack the color nor to produce in time a dull looking grain. 

It would be necessary, therefore, to unify the methods of analyzing 
neatsfoot oils and to lay down the analytical data that these oils should 
possess in relation to their respective employment in chrome tannage. 

Manufacture of Sole Leather. Gerber Courier, 52, No. 50.—The 
German ox-hide which weighs about 100 pounds, is the best stock for 
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sole. After the hides are soaked, they are hung over a framework, 
pounded, allowed to drip, and then hung in the sweatpits. There are a 
number of different sweating systems among which is the old system 
of simply folding the hides together, laying them in a heap under cover,' 
and permitting them to lie until the hair loosens. This method is dan¬ 
gerous since the heat developed is liable to damage the hides. The steam 
sweating method is the best as it is done in an air-tight room, on the 
floor of which is placed a steam-coil covered by a board, both being 
perforated to permit the steam to flow out into the room; a thermometer 
on the door allows the temperature to be read from the outside. By 
regulating the steam, temperature is held at about 75 0 to 85° F., the 
hides are hung over hangers with the grain side out and allowed to 
hang thus for about a day, then examined, and if the hair pulls out 
easily, removed from the hangers. Over-sweating must be avoided as it 
weakens the grain by putrefaction. The bad spots are now rubbed with 
fine sand or lime and the hide dehaired at once. The dehaired hide is 
then rinsed clean and thrown into fresh water for about six hours, where 
the hide, reduced by the sweating, swells again. After fleshing the hides 
are reeled into lukewarm water and then grained. The white weight 
is now taken after which the hides go to the handlers. A series of about 
six handlers is needed all of which are filled with acid liquors and 
strengthened by means of tanbark or extract. With frequent handling 
the hides are left in the first liquor one day with a strength of 5° Bk.; 
in the second, two days, about 5.5 0 Bk.; in the third, three days at 6° Bk.; 
in the fourth four days, 6.5° Bk.; in the fifth four days, 7 0 Bk.; and in 
the sixth four days, 7.5 0 Bk. The acid liquors plump the hides and 
where acid is lacking through unfavorable water conditions it may 
be supplied by adding lactic or acetic acid. Care must be taken not to 
allow the swelled hide to “fall” through too weak a liquor since hides 
thus deteriorated do not swell again and the results is a “tinny” leather. 

From the sixth handler the hides go to the layers which consist of a 
series of vats filled with sour liquor. These vats are supplied with 
wooden frames on which the hides are spread and strewn with tanning 
material; usually in the first layer this dusting material is half pine and 
half oak bark, coarsely ground. Many tanners sift the bark in order 
to separate out the dust which clogs the pores of the hide. When the 
vats are filled, liquor is pumped in to cover the hides and after four 
weeks in the first layer, the hides are lifted. For dusting material the 
proportion needed here is about 10 pounds to 100 pounds white weight 
of hide; to guard against dust it is recommended to mix the bark with 
spent tan. The hides remain in the first layer about two months using 
one-half oak and one-half pine bark for dusting material; second layer 
about three months, dusting with two-thirds oak and one-third pine bark; 
and in the third layer, for three months using pure oak bark. In the 
third layer, it is recommended to strew the grain side with valonia dust 
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to produce a beautiful white grain. In the old process temperature and 
strength were not considered in the liquor which was used for the layers 
but it should be warmed to 75 0 to 85° F. and never permitted to go 
below 75 0 F. 

The strength of the liquor can be very diverse according to the form 
in which the tanning material is added. Many tanners prefer a strong 
dusting material to a strong liquor and like to use a weak liquor while 
others prefer just the opposite. The latter method seems the better 
since in solutions the tanning material is dissolved and the hides more 
quickly absorb the tannin in this condition. Attention should be given 
to the moving of the hides in the vats since the finished product often 
comes to the rolling table with little hollows in the grain caused by the 
pressure of the bark. To accelerate the tanning it is recommended to 
frequently pump out the liquor, strengthen it with tanning material, 
warm it, and then return again to the vat. By this means a good product 
results and the time of tanning is shortened about two months. 

In finishing, the hides are beaten on the flesh side with sticks, care 
being taken to avoid striking or rubbing the grain as this is likely to 
mar it. The hides are then hung up to dry, best over a well-aired dry 
floor and in bad weather in a dry room with moderate warmth and air 
currents. When dried to the proper condition, they are laid grain 
on grain smoothly in a heap, covered and weighed down with weights 
for about 24 hours. Both the grain and flesh sides are then brushed 
thoroughly to remove any particles of bark, etc., adhering and rolled. 
With careful rolling and correct drying a beautiful smooth and white 
grain is produced. The hides are then hung up again, dried thoroughly, 
and rolled once more. L. A. C. 

Frozen Leather. Gerber Courier, 5 2 > No. 47.—During the winter 
leather, in drying, is apt to become frozen especially where no well 
equipped drying loft is provided. Such leather becomes weak and limp 
if thawed out too rapidly. In freezing the water in the hides which 
have been hung up to dry, is forced out by the freezing and stretches 
apart the hide-fiber. The wetter the hides therefore the more demoral¬ 
ized they will be by the frost. 

The author calls attention to the incorrect treatment of rushing the 
frozen leather into a warm room and advises that the best method is to 
allow the hides to hang as they were and to tightly close all openings 
to the outside air. If this is impossible it is then best to place the leather 
in a heap in a room where the temperature will not fall below the 
freezing point and cover it with a cloth. In case the leather rolls up, 
it should be moistened before the roll becomes greater than is customary; 
it will thus become firmer throughout. 

Some upper leather and especially sheepskins for lining purposes are 
aided by freezing since the leather becomes white and plump and also 
is of a bright color, though the durability is somewhat lessened. 

L. A. C. 
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Leather Fats and OUs. G. Schneemann from Chemisch-Technische 
Fabrikant through Ledertechn. Rundschau, 19”, 330-3 — English products 
bring a higher price in the foreign markets than German wares, largely 
because of more attention being given to attractive package; this is an 
important element and must be reckoned for in manufacture. The 
technology is simple. Steam jacketed kettles, one for yellow and one for 
black fats are best for melting, with mechanical agitators when over 
120 kg. capacity. Careful laboratory examination of raw material is to 
be recommended. Leather fats (as distinguished from oils) are of 
salve consistence and best suited for leather in constant use making it 
appear well and rendering dust-proof. Some 15 recipes are given of 
these fats, containing paraffin or ceresin together with various plant, 
animal and mineral oils. These are melted at not over 8o° C. and poured 
out at 50-60°. For the bright yellow vaseline fats, the mineral oil em¬ 
ployed is de-bloomed with per cent, nitronaphthalene. A pure 

black w r ith minimum nigrosin is obtained by adding sufficient yellow or 
brown aniline dye to compensate the blue present. For fat soluble nigro¬ 
sin, 2 parts nigrosin are stirred at 60-70° into 10 parts of olein or stearin 
according as liquid or solid black is desired. Double space in the kettle 
is required for frothing. An artificial degras may be made by heating 
seal oil on the steam bath to 150° C. and leading a current of air 
through until a sample on cooling is syrup. After cooling to 60-70°, 
10-15 per cent, warm water containing 0.1 per cent, soda is stirred into 
uniform emulsion. 

Leather oils are more penetrating than fats and are used for old stock 
or leather that is occasionally used. Nine recipes employing principally 
marine oils, vaseline oil, spirit and birch tar oil, are given. The ingredi¬ 
ents are heated together at not over 6o° C. 

W. J. K. 

The Composition of the Refuse Solid Scum from Puering 'Lamb Pelts. 

G. Eberle and L. Krai.l, Collegium, i9 IX > 445-9_The material investi¬ 

gated was the solid refuse remaining on the knife after scraping the 
pelts from the dung bate. Several kilos of this substance from a glove 
leather factory were examined. The analysis gave 


Water . 29.7 

Fat (ether soluble) . 42.0 

Fatty acid (fixed by lime) . 6.6 

Ash . 3.5 

Water soluble albumen . 3.8 

Hair and insol. albumen . 14.4 


100.0 

The ash was largely lime, 2.00 per cent. CaO. The fat extracted by 
ether varied from 42.54 per cent, according to moisture of sample and 
was yellowish, of salyy consistence; its constants were: iodine number 
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31.6, acid number 9.3, Hehner number 91.9. Cholesterin could be identi¬ 
fied in its saponification product. Lime salts of unsaturated acids are 
somewhat soluble in ether, and the extracted fat was found to contain 
0.442 per cent. CaO. 

The residue from the ether extractions, after treatment with HC 1 gave 
additional fat of 6.6 per cent, on ether extraction. This fat acid had 
an acid number of 74.3. The soluble albumen was determined by ex¬ 
tracting the dried scum (after removing the fat by ether) with luke warm 
water. The evaporated residue gave a nitrogen content agreeing with 
albumen. The scum therefore consists largely of a fat resembling wool 
fat with similar constants. A sample of the fat was sent to Dr. Fahrion 
for examination who reported: 

Per cent. Iodine No. 

Unsaponifiable (alcohols) . 47.6 27.3 

Fatty acids (sol. in petrol, ether). 39.3 30.2 

Oxy-acids (sol. in ether) . 13.5 13.4 

He concluded the sample to be either wool fat or a closely allied 
substance. W. J. K. 


The Valuation of Cold Soluble Quebracho Extract. W. Appelius. 
Ledertechn. Rundschau, 19* 377 - 8 o. 

To correctly value an extract, besides the usual returns of the official 
methods of analysis, the solubility and weight giving power should also 
be regarded. In this research, the author compares results given by two 
clarified, cold soluble extracts (1) sulphited, (2) clarified without sulphite, 
by Dr. Redlich’s patent. 

The original extracts analyzed: 


Direct Computed Computed Direct 

non-sul. sulphited non-sul. sulphited 


Tanning substance ... 

... 36.1 

31.7 

42.7 

37.1 

Soluble non-tans . 

... 6.6 

10.8 

77 

12.6 

Insoluble . 

0.0 

0.2 

0.0 

0.2 

Water . 

• • • 573 

57-3 

50.1 

50.1 


Analysis is always made of liquors of 0.2 to 04° Be, while in practice 
the more concentrated liquors employed may give sediments. Solubility 
determinations of the above extracts according to Paessler (abstract this 
Journal, 1908 [3] 358) showed as utilization ratios 100 and 94-97 per 
cent, for the non-sulphited and sulphited extracts respectively. To com¬ 
pare the weight-giving power, hide powder was shaken with 6 per cent, 
liquors, washed, dried and weighed; the filtrate was also examined. 


Per cent, gain 

non-sul. sulphited 
Unchromed hide.. 56.2 28.2 

Chromed hide .... 65.3 34.4 


Per cent ext. absorbed 

hide = 100 extract = 100 

non-sul. sulphited non-sul. sulphited 

82.3 44.0 48.3 22.9 

69.8 44.6 40.9 23.2 
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These results are in favor of the non-sulphited extract. Another 
series of experiments was made in the laboratory tannage of 75 gm. 
portions of pelt. A croup on slightly fore-tanned with pine was halved 
and corresponding strips from each half used for the sulphited and non- 
sulphited extracts. The extent of tannage was ascertained by nitrogen 
determination. 

Found in leather of 18 per cent, water: 

Prom non-sulphited ext. Prom sulphited ext. 


After 3 days... 

hide 

subot. 

.. 48.9 

tannin 

absorbed 

31-9 

hide 

subst. 

59-6 

tannin 

absorbed 

20.0 

6 days... 

.. 43 8 

370 

579 

21.7 

10 days... 

.. 43.3 

375 

523 

273 

13 days... 

.. 444 

364 

55* 1 

24.5 

17 days... 

.. 43-3 

37-5 

534 

26.2 


These results confirm what was observed, namely that the non-sulphited 
extract gave a denser deposit on the fiber, resembling an untreated direct 
extract. A hot water test according to Fahrion (abstract this Journal, 
1909 [4] 60) gave water resistances of 72.3 (non-sulphited) and 42.2 
per cent, (sulphited) for the above leathers. The colors yielded by each 
extract were the same, a light leather brown. 

W. J. K. 

The Composition of Tannin. W. Steinkopp and J. Sargarian. Ber. 
deutsch. chem. Ges., i9 XI > [44] 2904. 

Iljin (Ber. d. chem. Ges., 1909 [42] 1731) purified commercial tannin 
and found higher carbon percentage than commonly assumed. He 
found C 54.13 per cent., H 3.22 while digallic acid requires C 52.13, 
H 341. The authors have repeated IIjin’s work but cannot confirm his 
remarkable results. Tannin acid from Kahlbaum, Schuchardt, Schering, 
Merck and de Haen, re-purified according to Iljin gave by combustion 
52.87—52.53 per cent. C, 3.92—3.56 per cent. H. 

W. J. K. 

The Composition of Tannin. L. F. Iljin. Ber. deutsch. chem. Ges. f 19 
[ 44 ] 33 i 8 . Tannin purified by the author’s process (ref. above) is 
extremely hygroscopic and sufficient moisture may easily be retained to 
lower the carbon content to the values quoted by Steinkopf and Sar¬ 
garian above. Special precautions were taken in the author’s analyses to 
exclude moisture. W. J. K. 


PATENTS. 

Preparation of Hides for Tannage. French Patent No. 432,387 Paul 
Eugene Chambard, France. The hide is treated with an acid solution 
containing nitrites, thus liberating oxides of nitrogen, and then with 
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a solution of a sulphite, bi-sulphite or hyposulphite, by which means SO* 
is liberated on the hide fiber. The process it is claimed produces a very 
satisfactory plumping. 

Evaporating Apparatus. U. S. Patent 1,012,523. Charles Corne, New 
Orleans. 


CORRECTIONS. 

In the December issue, Report on Leather Analysis, p. 566, 
line 14 should read: “Place the two residues of A together, and 
the two,” etc. Line 13 from bottom, 6o° C. should be 50° C. P. 
568, erase “other extract’’ from table heading. P. 579, line 6, 
change “at least six” to “from 8 to 10.” 
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THE CHARACTERISTICS AND COMMERCIAL 
ADAPTABILITY OF HIDES . 1 

By John H . Yocum . 

While it is not advisable to write for technical societies articles 
which are based on commercial conditions, yet because of the 
fact that so far in the literature of the tanning trade no data are 
on record bearing on the character and condition of hides, I 
have felt it worth while to bring before this organization and 
have recorded for reference the varying conditions and char¬ 
acter of the raw material of the tanning industry, particularly 
in view of the fact that the hide represents from 60 to 70 per 
cent, of the value of the resulting leather. 

In using the term hide, I refer to those pelts which are usually 
worked into heavy leathers, as the trade distinguishes lighter 
pelts by the term skins or kips. Hides come to the tanner in 
two general conditions, dry, and green salted; there is an inter¬ 
mediate condition generally known as dry salted, but as there 
are relatively few hides on the market in this condition and as 
they are worked in the same manner as are the green salted 
hides, they will be included under green salted hides. 

Dry hides are the hides that are taken off, as a rule, on the 
ranch or at some distance from easy transportation points, and 
when taken off the animal are usually hung flesh out and per¬ 
mitted to dry in the sun until the 70 or 75 per cent, of moisture 
normally in the hide when taken off is reduced to 8 or 10 per 
cent., and the pelt itself changed into a hard and impervious 
horny substance. During the drying operation, if conditions are 
not suitable for rapid drying, bacterial action occurs, which lique¬ 
fies the fiber of the hide. This, when it reaches the tanner or 
selector, is known as a sun burn, and during the soaking opera¬ 
tion these so-called sunburned spots usually drop out. Some¬ 
times the selector can determine from.the appearance of the dried 
hide the extent of the sun burn, and other times the extent of 
the sun burn is only determined by the tanner during the soaking 
and stocking of the hides. Such hides come out and go into 
1 Read at the A. L. C. A. Convention, Washington, D. C., Dec., 1911 . 
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leather of the selection known as scabs and rejects, or go to. 
pieces in working. 

In trade parlance we have River Plate hides, or straight hides, 
and common hides. These two names refer to practically all 
the dry hides coming from South and Central America. The 
straight hides are hides shipped from Argentine and Uruguay 
known as Buenos Ayres and Montevideos, taking their name 
from the point of shipment; these hides are range cattle raised 
under similar climatic conditions to the Texas hide in the United 
States, but are not branded so heavily as are the range hides of 
the United States, the prevalent brand being the result of wire 
branding which does not occasion the formation of as much scar 
tissue as does the stamp brand of the States. These hides are re¬ 
garded as the best of dry hides, and are largely worked into non¬ 
acid and the better grades of acid hemlock. 

Common hides take their names from the different ports from 
which they are shipped or the neighborhood in which they are 
taken off, such as Puerto Cabellos, Maracaibos, Caracas, Costa 
Ricas, Central Aimericas and Orinocos, and have varying char¬ 
acteristics as to plumpness, quality of grain and ability to make 
gain of leather. They are worked into acid hemlock in its 
cheaper grades, and the cheaper grades of non-acid hemlock. 

Other dry hides come into the market such as Chinas, dry 
and arsenic cured Buffalos from India, dry Californias, fallen 
Texas, etc., each having a different value depending upon the 
character of the skin of the cattle as determined by the climatic 
conditions of the country from which they come. This, for 
instance, can best be explained by the selection known as Moun¬ 
tain Bogotas as against Orinocos; the Mountain Bogota cattle, 
being raised at high altitudes and in a comparatively cold climate, 
are much plumper than are the Orinocos which are raised in 
about the same latitude but at low elevations. 

Practically all the dry hides coming into this market are pre¬ 
pared for tanning by the sweating process, whereas practically 
all the salted hides are prepared for tanning by liming. The 
dry hides, as a rule, go into acid and non-acid hemlock sole 
leather, the salted hides going into union and oak sole, harness 
and upper leather, although some are worked into slaughter hem¬ 
lock sole. 
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To the tanner it is essential that the hides worked by a given 
method of procedure in the tannery should be similar in weight 
and character, and it is therefore necessary for him to know, 
in the purchase of hides so as to turn out a given character of 
leather, the characteristics, of the hides from different localities. 
Therefore, a tanner making acid hemlock from Indian Buffalo 
hides will pursue a different method in the treatment of the hides 
in the tannery from that which he would use in tanning acid 
hemlock from hides obtained in Venezuela or in Central America; 
he would also have to pursue a different method of treatment 
for hides from Buenos Ayres or Montevideo. Buenos Ayres 
and Montevideos are sufficiently like Texas to be worked together; 
Central Americas and Venezuelas can generally be worked 
together; Chinas are so various in character as to make it a 
matter of judgment what other hides can be worked with them 
successfully. 

Dry pelts coming into this country and weighing over 12 
pounds in the dried condition are known as hides. Pelts weigh¬ 
ing in the dried condition between 12 and 5 pounds are known as 
kips; under 5 pounds in the dried condition are known as calf 
skins. Selections are made for hides and kips, hides tainted on 
both sides, badly worm-cut on both sides, sore shoulder or pox 
on both sides, sun burns and damage in shipment, no selection 
being ordinarily made for grubs, ticks or cuts. Practically all 
these hides are branded. 


salted hides. 

The salted hides that are imported from South America come 
under three selective names: Frigorifkos, Saladeros and Mata- 
deros. The Frigorifkos, as the name indicates, are the hides 
taken off cattle, the meat of which is shipped out of Argentine 
as frozen meat. The Saladeros are the hides taken from the 
smaller packing establishments throughout Argentine and Uru¬ 
guay. The Mataderos are the hides taken from the village butcher 
shops and the larger ranches, which are brought into the market 
in the salted condition. Few Mataderos come to this country 
because of their poor take-off; the Saladeros take-off is about 
equal to our country take-off, a little better if anything, while 
the Frigorifico is equivalent to our large packers' take-off. These 
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hides are almost all wire branded, and in that respect do not 
compare with the native selection in the United States. Prac¬ 
tically all of the Argentine and Uruguay hides are staggy, that is, 
thick in the belly and neck, and comparatively thin along the 
backbone. 

Other green salted hides imported into this country are of two 
types: such cow hides from the north of Europe suitable for 
buff and lace leather, and such heavy steer hides from the north 
of Italy, from Switzerland and France, as are suitable on account 
of their spread for carriage and furniture leather, and on account 
of their plumpness for heavy sole, belting and harness leather. 
No European hides coming to this country are branded, but many 
have prod marks which are more harmful to the grain than the 
wire scratches on our natives. The season for grubs varies on 
the Continent, and is not uniform for North Italian spready 
hides as against Swedish cow hides, but as a rule, is much later 
in the year than the grubbing season in the United States. In 
purchasing such hides, the rule is to make a grub selection at all 
times by the agent or factor taking up the hides. No general 
rule as to dating of grub allowances is made on foreign hides as 
is the case in the United States. 

Another type of hide coming into the United States is known 
as the Anglo-American, which is the hide taken from American 
cattle shipped to England, the hides being returned here. These 
are of the same character as American hides, their seasonable 
take-off being from 30 to 40 days behind that of this country. 
However, these hides are short shanked, and for this reason 
command a slightly better price. These Anglo-Americans are 
subject to the same brand and grub selections as are our Ameri¬ 
can packer hides. Some of the dry hides from the United States 
are sold under the term of short shanked, which means that the 
hide is not taken off from the knee down. In England these 
trotters are prepared in much the same way that pig's trotters 
are in this country, and are then dried and sold. For this reason, 
the Anglo-American hide is from 3 to 5 pounds less in weight 
as against a like hide here, because of the knee trim. 

The green salted hides sold in this country are generally known 
commercially from their source as packer hides, small packer 
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hides and country hides. The distinction between many of the 
small packers in the character of the hide that they produce and 
that of the “big six” is simply a matter of quantity. Many of 
these small packers kill the same character of cattle and exercise 
the same care in the take-off as do the “big six,” but because of 
the quantity killed by the larger packers they are able to give a 
better selection as to weights, conditions, brands and grubs than 
is possible for the small packer to do. There are, however, some 
of the small packers who take off poorly, and therefore these 
hides must be thrown into the country hide selection. The coun¬ 
try hides are tne hides taken off by small local butchers, the 
hides being salted without regard to selection, and subsequently 
sold to a dealer, who, after collecting from a number of the 
country hide butchers, makes a general selection for grubs, brands, 
steers, cows, bulls and weights. Among most of the small 
packers, however, a realization of the value of selection exists, 
and natives and brands, cows and bulls are packed separately, 
so that the tanner may purchase from them hides of a good 
selection suitable for a tanner's needs. 

The mode of packing or curing of hides in the United States 
among the larger packers as well as the smaller packers, after 
removing and washing down the hides, is to stage the hide and 
permit the excess of water from the washing down to drain off. 
This washing down of the hide assists in the removal of the 
blood and manure and in a way prevents salt stains. It is impor¬ 
tant in this connection that the packer, to prevent salt stains, 
should use salt which has been crystallized, as it has been found 
that mine salt not only contains iron which will cause discolora¬ 
tion in the leather, but in the process of mining, the dynamite 
used for dislodging must be exploded by caps and small wires 
made of copper, which, if left in the mine salt, will cause dis¬ 
coloration of the hides, and, for certain purposes, make the hides 
less valuable. Packer hides after draining, are selected and 
placed in packs in which the moisture remaining in the hide fur¬ 
nishes sufficient water for the dissolving of the salt placed 
thereon, so that the salt will form a pickle and partially taw the 
hide. Ordinarily from 600 to 1,000 hides are placed in the pack, 
dependent upon the weight of the hide; the time from which 
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the last hide is placed thereon until the cure is effected ranges 
from 30 days upwards. No packer's bed of hides should be 
taken up, if proper weights are desired, until at least 30 days 
have elapsed from the time the last hide went into pack. 

The selections of packer hides, as adopted by the packers, are 
as follows: 

Spready Steers, 6 feet 6 inches and over on stuck throats; 
6 feet 8 inches and over on cut throats, measured immediately 
behind the brisket; suitable for patent, enamel, carriage and fur¬ 
niture leather; selection for grubs; usually sold as of June 1st 
to January 1st. 

Free of Brands or Native Steers .—Heavy steers, 60 pounds 
and up; spready selection taken out between June 1st and January 
1st, remaining in January 1st to June 1st; grub selection, January 
1st to June 1st. This carries the hides from 50 to 60 pounds 
at 1 cent less. No. 2*s of each at 1 cent less. Cut throat hides 
ordinarily sell for % cent less than stuck throat hides. Hides of 
the native selection on steers below 50 pounds will ordinarily 
go into native cow hides, as the extremes (under 50 pounds) 
would sell for 2 cents a pound less than heavy natives, and the 
packer ordinarily puts these among the cows. 

Free of Brands or Native Cozvs. —The packer makes a selec¬ 
tion of 25 to 45 pounds on these, which are called extremes, 45 
to 55 pounds which are called buff hides, and 55 pounds and up 
which are called heavy cows. The extremes are used in the shoe 
leather and lace leather trade; the buffs almost exclusively in 
the shoe upper leather trade, either in chrome grains or patent 
grains, whereas the heavy native cows are used in the belting 
leather trade and in the furniture and carriage leather trade. A 
native hide in the United States is free of brands, or is reported 
free of brands by the agent taking up the hide. All hides of the 
packers should properly be taken up by an agent representing the 
tanner. It follows that there are a few branded hides found 
among the natives by the tanner, but this results from the fact 
that by examining the hide on the flesh side only it is impossible 
to determine a wire brand or a brand that has not penetrated 
the hide to such an extent as to show on the flesh. 

Texas hides are sold under the terms of heavy, light and extra 
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light. They are all branded, and no selection is made other than 
for weights and the allowance for grubs. They go entirely into 
the sole leather trade. 

Butt branded steers are steer hides which have been branded 
. on the hip or butt. Ordinarily these show but one brand. They 
are sold 60 pounds and over; 50 to 60 pounds at 1 cent less, No. 
2’s of each 1 cent less. These go exclusively into the sole leather 
trade. The extra light, under 50 pounds, are usually thrown in 
among the branded cows. 

Colorados are steer hides which are side branded. No dis¬ 
tinction is made if the hide happens to have a butt brand and a 
side brand, or two side brands, and as a result, clear sides from 
Colorado hides do not obtain in the same proportion as they do 
from butt brands, and the brands are usually of a very much 
larger area and the scar tissue much thicker. It is the habit 
among some packers to select the Colorados which are plump 
and sell them as Texas, but the Colorado hide is not from the 
same animal that the Texas hide comes from; the range Texas 
cattle are smaller, and have thicker and plumper hides, and. are 
able to produce sole leather of a character which Colorados will 
not make. All these hides go into sole leather. 

Packer branded cows sell 25 pounds and up flat, except for 
grubs. 

Country native bulls are selected in such a manner that the 
25 to 45 pound bulls are thrown in with the cows. The 45 to 
60 pound bulls are thrown in with the cow selection of buff 
hides. The 60 pound and up native bull hides are sold as such. 
Packer native bulls are sold all weights, generally flat; some 
packers allow a selection for holes. 

Packer branded bulls are sold as such, flat, from 25 pounds up, 
and usually go into sole leather. 

The tare allowance on packer hides in Chicago and western 
points is determined by what is known as the sweep tare, that is 
to say, the agent acting for the tanner taking up the hides picks 
out 10 hides which are weighed. The salt is then thoroughly 
removed by sweeping from both flesh and hair side of these 
hides, they are then reweighed, and the difference determines 
the tare allowance for that pack. However, if the seller-man 
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acting for the .packer, or the broker acting for the tanner, are dis¬ 
satisfied with this result, io additional hides are taken and treated 
in the same manner, the average loss on the 20 being used as the 
tare allowance. In New York and other eastern points, the tare 
allowance is a matter to be determined at the time of the making 
of the contract, as for instance, July natives may be allowed 
i l / 2 pounds tare, whereas February-March hides of the same kind 
would be allowed 2 or 2^/2 pounds because of the longer hair 
and its ability to absorb the finer particles of salt. 

The grubbing conditions established by the packers are as 
follows: 

Native steers are permitted to be grubbed and a grub allow¬ 
ance made between January 1st and June 1st of each year, which 
is done by sample. 

For native cows, the grub allowance is from January 1st to 
June 1st. 

Bulls, both branded and native, are not selected for grubs. 

Texas steers, grub allowance, November 1st to June 1st. 

Branded cows, grub allowance, November 1st to June 1st. 

Colorados, grub allowance, December 1st to June 1st. 

Butt brands, grub allowance, January 1st to June 1st. 

These tare allowances and grub allowances have been forced 
upon the leather trade by the packers. In reference to this state¬ 
ment, it is well to call your attention to the fact that the latter 
part of December native hides w'ill always run grubby, and the 
early part of June native hides will always run grubby. The 
weakness of establishing an absolute breaking point when allow¬ 
ance for grubs is made is that on the last day of December no 
grub allowance is made, whereas on the first day of January it 
is made. Oftentimes it happens that late Decembers and early 
Januarys will run 25 per cent, grubs, and thus at the breaking 
point the first of January, a difference in the price per pound on 
selections or cent per pound on the whole purchase of hides 
is sometimes made, depending upon the condition of the market. 
This explains w r hy late Decembers as a rule do not sell at as 
high a price as early Januarys, and also why late Mays are 
usually valued higher than are early Junes. 

On account of the fact that the grub allowances and tare 
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allowances are such important items to the tanner, it is always 
advisable to have these allowances determined at the time the 
hides are taken up. Not only is this advisable because of the 
above mentioned facts, but it is always advisable because of the 
fact that packs will come up which contain more moisture, espe¬ 
cially in February and March, than is proper, causing the hides 
to lose an excessive amount of weight from the time of take-up 
to the time of delivery. The broker when taking up hides should 
refuse to take up a pack when he finds the conditions such as 
are not justified, and should demand that before acceptance the 
hides coming out of pack shall be staged. Packer hides should 
not be permitted to be taken up and to lie for any considerable 
time if it is desired to make even colors in the finished leather, 
for the reason that salt stains will invariably occur from this 
procedure. 

Another point in connection with the taking up of hides is that 
the tare allowance should be determined before the hides are 
selected for lights and heavies. If this tare allowance is not 
determined first, then the breaking point of the scales, as the 
hides come out of pack, is necessarily not established. The New 
York practice is much better in this respect than is the western 
practice, because in the New York practice the tare allowance is 
established in the contract, whereas in the western practice, it is 
necessary to take a number of hides, 10 or 20, out of pack as 
near an average as possible, before the tare allowance can be 
determined. Suppose the tare allowance is estimated, allowing 
1 pound per hide, the scales will then be broken at 51 pounds 
for lights and 61 pounds for heavies. If it then happens that 
the allowance is established by sweeping at 2 pounds per hide, 
or 53 pounds and 62 pounds, then there is a considerable pro¬ 
portion of the hides bought by the tanner which are really of 
the lighter weight, paid for by him as being of the heavier weight 
at 1 cent a pound difference because the breaking weights had 
to be determined after some of the pack had been selected. This 
is an important item to the tanner, and one which necessitates 
careful consideration and investigation, and one in which the 
variation of a pound, whether 61 or 62, may make 1 / 10 of a cent 
a pound difference in the net price of the hides. 
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Country Hides .—The selections under country steer hides are 
natives. No. i and No. 2, 60 pounds and up; No. 1 and No. 2, 
50 to 60 pounds; under 50 pounds going into extremes and buffs. 
Native cows are selected as extremes, 25 to 45 pounds; 45 to 
60 pounds, buffs; 60 pounds and up, heavies. In this connection, 
it might be well to state that in country hides, bulls under 45 
pounds will go into the cow selection of extremes; bulls from 
45 to 60 pounds will go into the cow selection of buffs; 60 pounds 
and up are sold as bulls. Country branded bulls are sold as such, 
25 pounds and up. It therefore rests with the tanner or the 
tanner’s representative to see that he gets the selections which 
he buys. 

Ordinarily all seasons take-off of country hides are sold to the 
tanner subject to a grub selection. This grub selection means 
that any hide having one or more grubs that are open from the 
flesh to the grain is a No. 2; so also a cut more than 6 inches 
in from the edge of the hide makes it a No. 2, provided the cut 
passes through the hide. In some sections country hides are 
classified as No. 2 when containing 4 or more grub holes; all 
packer hides are No. 2 when containing 5 or more grub holes. 
The ordinary term used on contracts is “cuts, grubs and No. 2, 
1 cent per pound less”; this applies to both heavy and light 
selections. 

Country hide selections: 


Native steers, 60 and up. No. 1 and 2; 50-60, No. 1 and No. 2. 

Branded steers, (both side and butt) 60 and up, No. 1 and No. 2; 
50-60, No. 1 and No. 2. 

Extremes Buffs 

Cows, light steers and bulls, natives 25-45 45-60 60 and up 


Cows, branded...25 and up flat for weights 

Bulls, natives... 60 and up 

Bulls, branded.25 and up flat for weights 


It might be well in closing this to call the attention of the 
chemists here to the different possibilities of making leather 
from different kinds of hide. Dry hides will contain from 60 
to 75 per cent, of hide substance, while green salted hides will 
contain from 22 to 30 per cent, of pure hide substance. These 
variations are due first, to the condition of the dry hide and its 
length of hair and cure, and on green salted hides, to the season¬ 
able take-off of the hide, cure and condition, there being at least 
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15 per cent, difference between the weight of the hide taken off 
the same animal in June and July as against February and 
March. This may be explained by the length of hair, manure 
and general weakness of the hide at the end of the winter. 

It is advisable, in all cases, in comparing hides, to depend 
upon the percentage of white weight, i. e., the weight of the 
hides going into the liquor, as a measure of the relation of the 
hide resulting from seasonable conditions as well as take-up. It 
is admitted that white weight does not determine scratches, 
grubs, brands or other imperfections of the hide, but it is a 
measure of the hide buyer’s ability to pui chase properly for the 
tanner’s use, so that the tanner may obtain the highest return 
from the purchased weight of hides; this factor can be so accu¬ 
rately determined that the selling weight from the white weight 
will not vary more than 1 per cent., provided the tanning opera¬ 
tions are uniform. 


discussion. 

Mr. Griffith : — I am sure we all feel very much indebted 
to Mr. Yocum for his very excellent paper on a phase of the 
tanning industry which is not very popular amongst chemists. 
In fact I think it is the duty of the chemist to investigate further 
than he does, or further than the opportunity he usually has, 
into the question of the raw material. It is of prime importance 
to the industry as a whole, and to the leather chemist in particu¬ 
lar, because without the hide of course there would be no leather, 
and without leather we should have no leather chemists. 

The source and supply of hides is becoming a very pressing 
matter, and I have no doubt we shall hear something about that 
question when we listen to Mr. Lockwood’s paper. 

I should like to ask Mr. Yocum in regard to dry hides if he 
has observed whether tanners are getting away from the sweat 
process and going in for the use of sodium sulphide and lime 
in preference to it. And also in regard to salted hides. The 
great difficulty with salted hides, especially as far as the color 
of leather is concerned, is salt stains. I have wondered if the 
difficulty of salt stains as a whole could not be overcome by using 
a better grade of salt-than the packers use. The common method 
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of salting hides in Chicago in some of the packing houses is to 
spread the salt over the hide and shake it off and brush that 
salt up and use it over again. Now in that process the s ilt, which 
is rock salt in large crystals, becomes coated with albuminous 
matter, which carries of course a large quantity of blood in 
which there is good deal of iron, and it seems to me it is rather 
obvious that the efficiency of the salt is considerably affected by 
using over and over again, simply because it is covered and its 
action is prevented by the albuminous coating that it receives 
from passing over so many hides. I am sure Mr. Yocum will be 
only too glad to give us the benefit of his observation and experi¬ 
ence in hides, and if any of you have any questions I am sure 
Mr. Yocum will be glad to tell you what he knows. 

Mr. Yocum :—In answer to the chairman’s remarks, I would 
say that if hides are taken out of pack and resalted, ordinarily 
one gets salt stains. It is claimed that this is due to dirty salt, 
but I have noticed that resalting even with clean salt will pro¬ 
duce a greater quantity of the stain in resalted hides, than if these 
hides were worked fresh. The claim that the iron in the blood 
is the cause of salt stains has never been disproven, and I have 
considered this was the cause of salt stains. A fresh hide,—that 
is, a hide immediately out of pack,—worked immediately, will 
not ordinarily show salt stains; however, if that hide is per¬ 
mitted to lie awhile or resalted it will ordinarily show salt stains. 
These stains seem to appear in the locations on the hide where 
opportunity has existed for the drying out of the hide. There 
is a certain concern in New York,—hide brokers,—who advise 
that hides should be, when they are resalted, resalted with clean 
crystallized salt. It is true that in using the crystallized salt, the 
hides do not show as much salt stain ; so likely, judging from 
that, the resalting operation has something to do with salt stain, 
and it is likely that the added salt stains caused by resalting are 
due to the condition of the salt. I do not think you are quite 
correct in saying that the albuminous matter covers up the gran¬ 
ules of the salt, say mine salt, to any extent. Probably these 
granules act as a center to which, for some unknown reason, 
the iron and other staining qualities concentrate themselves. 

I have had occasion in the last 4 or 5 years, to notice stock 
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with a nasty stain penetrating the hide straight through,—it 
might be as big as a half dollar and it might be larger,—and I 
discovered that it was due to the copper wires used for the 
explosion of the dynamite in the mining of the salt. This wire 
changes to copper chloride and acts as a sort of copper tannage 
or a tannage which, after the vegetable tannin strikes it, changes 
to a black color which cannot be bleached out. 

Mr. BeardmorE: —I would like to ask Mr. Yocum if he has 
ever noticed any bad effect on the hides from the metal tags 
that the hide dealers put on? The reason I ask the question is 
that I have had hides that were tagged with a zinc tag which 
had eaten a hole right through. A spot will drop out about as 
big as a fifty cent piece. That is only with the zinc tag; the tin 
tag does not affect it. 

Mr. Connelly: —I would like to ask Mr. Yocum if he thinks 
that the seasons of the year have anything to do with.the salt- 
staining of the hide. I remember once in particular some hides 
coming out of our yard that had only been out of the packer's 
cellar seven days, and they were badly stained. We seem to 
get so many more in the summer than the winter that I wondered 
if the season of the year didn't affect them. 

Mr. Yocum:— How long had they been packed? 

Mr. Connelly: —I do not know that. Not over thirty days. 

Mr. Yocum :—It is quite true that the tendency to salt stain 
is increased as the weather gets warmer, that is, there seem to be 
more salt stains in summer than in winter hides, but I do not 
believe that this is due to any other cause than the fact that the 
hides in the summer are not as well washed and cooled as they 
drop into the cellars as they are in the winter time. With Feb- 
ruary-March hides a great deal more care is taken to wash them 
down because of the manure on them. More care is exercised 
in washing down dungy hides, than on June or July hides, and 
on account of the temperature of the water and the cellar itself, 
the hides are cooler as they go into pack. The result of the 
extra washing is that the blood is then removed from the hides: 
and the result of the cooler temperature as the hides go into 
pack is that less opportunity for chemical change exists, and 
consequently less opportunity for salt stain. However, the in- 
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stance Mr. Connelly cites may be due to the use of dirty and 
old salt. 

Mr. Balderston :—I would like to ask Mr. Yocum another 
question in line with what has just been said. A number of 
articles have recently appeared in European journals on this 
question of salt stains, giving a large number of causes to which 
they are attributed. I cannot now state many, but there are at 
least a dozen causes and more than half of them are due to sub¬ 
stances used in denaturing the salt, which does not interest 
Americans; but there is one which Mr. Yocum has mentioned 
and I would like to ask his idea about it. It is said that the 
blood remaining in the hide becomes a center of bacteriological 
action which proceeds even in the presence of the salt. That is, 
there is some sort of chemical action, probably due to bacteria, 
which produces a stain in the hide wherever blood remains. 
This statement is made by some one who is supposed to know, 
and I would like to ask Mr. Yocum's opinion about it. Does 
the presence of the blood in parts of the hide make a salt stain 
where the blood is? 

Mr. Yocum :—I never have done any special work on the 
subject. I have always taken Dr. Fiebing’s statement that the 
presence of blood containing iron would occasion salt stains if 
it was not properly washed out, and yet the character of a salt 
stain is such that it would hardly seem to be caused entirely by 
one thing. If hides are put in bundles and piled up and left for 
three months or so, there will be salt stains across the fold of 
the bundle. I have read some of the articles you speak of in 
which they say it is bacterial, a change of some of the nitro¬ 
genous material into pigments of some sort, but I have also 
experienced this, that where hides are unhaired and then go into 
acid solutions, they do not retain some of the salt stains. It is 
only where there is an opportunity for the fixation of some 
compound that is existing there. It would be natural to con¬ 
clude that the iron in the blood had considerable influence on 
it rather than any bacteriological action, because if a given hide 
is put into an acid solution and shows no salt stain, but when put 
into some solution that is not so acid does show salt stain, it is 
fair to conclude that the acid had sorrtething to do with its 
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removal. It could not have anything to do with the bacterio¬ 
logical action; it would be a chemical action. 

Mr. Lockwood:— I think the procession of events during a 
good many years has sort of automatically thrown some light on 
this salt stain question, and what I shall say will be in line with 
what Mr. Yocum has said. Probably a number of you remember 
that perhaps a little less than twenty years ago there were appar¬ 
ently more hides than the tanners could use and the packers 
frequently carried their long-haired winter hides through the 
summer and began to take off long-haired hides again with all 
the previous winter’s hides on hand. The salt stain question 
was discussed 50 per cent, more then than it is to-day. It was 
a great evil, all the tanners were complaining about it and the 
trade papers were full of talk about salt stains, and of course 
there were elaborate theories as to what caused the salt stains 
just as you are expounding theories to-day. I did not under¬ 
stand them then and don’t to-day, as I am not a chemist. But 
as hides began to get scarcer and as packers began to do what 
they had never done before, sell them in advance of the kill, so 
that they did not have to carry hides any great length of time, 
the salt stain business began to fade away. 

Mr. Yocum: —As Mr. Lockwood has said, there is absolutely 
no question about the element of time entering into the question 
of salt stains, but time itself does not explain why we have salt 
stains. We certainly do have more salt stains on hides that have 
been packed a long time or hides that have been repacked than 
we do on fresh hides, yet the time element itself will not occa¬ 
sion salt stains. We have to go a little further back than that 
to determine what the action is. Personally I am disposed to 
credit the theory, as I said before, that it is caused by the iron 
in the haemoglobin of the blood under certain conditions of 
moisture, time and salt. 

Mr. Morrison :—While we know that time has something to 
do with salt stains, it is evidently a fact that we get more salt 
stains from hides that have been salted with dirty salt than we 
do from a clean, fresh salt, regardless of time, and I have found 
it that way in my experience; but I have opened bundles of hides 
where the salt stains along the fold were so heavy it looked like 
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a heavy rust. It goes to show that time has something to do 
with it, but dirty salt has a good deal to do with it too. 

Mr. Yocum : — I think Mr. Morrison is quite correct in his 
statement, because just as I said here a few minutes ago, there 
is a certain brokerage house that has advised the packing of 
hides with clean crystallized salt and they claim that they have 
not had anything like the prevalence of salt stains that they 
would if they had used the ordinary mine salt. 

Mr. Desmond:— I should think that with the conditions ruling 
in the hide market now, the question of time would be decided, 
because there are no hides left in pack too long; but aside from 
that question I do want to say that as a tanner I appreciate very 
much that the chemists are taking up this question of raw mate¬ 
rial, which forms 70 or 75 per cent, of the largest bill the tanners 
have, and probably the most uncertain thing that the tanners 
have and have had for twenty-five years. 

Mr. Morrison : — We still find lots of salt stains on the hides 
which come from the packers to-day. 

Mr. Griffith:— In spite of the fact that they are not liable 
to lie in the cellars at all now? 

Mr. Yocum:— Mr. Griffith, they have got to lie in the cellars. 
No broker would take up hides unless they had been in the 
cellars at least four weeks. 

Mr. Desmond:— I believe Mr. Morrison made the statement 
that some of the packers’ hides have salt stains to-day, but it 
is also true that here and there there are lots of packer hides 
that have been in the salt for six to eight months, and it is pos¬ 
sible that it is those particular lots which show the salt stains. 

Mr. Morrison: —I admit that, but on the later months’ take¬ 
off, that have not been lying in the beds longer than the rules 
call for, there will be salt stains. I just mention this to show 
that it is not the lying in the bed so long that creates all the salt 
stains, but that we get salt stains from hides that are not laid a 
long time in the beds. I admit there are lots of packer hides 
to-day that have been in the packers’ hands longer than thirty 
days. 

Mr. Yocum :—I might say as an explanation of the basis of 
some of my opinions, that in the last year or so I have had oppor- 
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tunity to see the working of unsalted hides to the extent of 
probably 20,000 or 25,000 hides, and I have yet to see a hide 
that has a salt stain on it from stock that had never been in salt. 

Mr. Lockwood:— To really understand this matter it is well 
to know that the length of time it takes to cure hides is the 
length of time it takes to make a pack. It is a merchantable 
proposition and not a mere proposition of curing hides; so that 
when the packers are killing one kind of cattle, and so on, they 
make up the different packs, and of course a pack must be 
completed and it may take a considerably longer time to com¬ 
plete a pack of a given selection than to cure the first hides 
that go into that pack. Therefore, while they are selling them 
as quickly as it is possible, yet inevitably some hides must remain 
in the pack in salt very much longer than the time necessary to 
cure them; so that there are always hides lying in salt under 
every condition,—some hides,—and a considerable number of 
hides are in salt much longer than the time necessary to cure 
them. 

Mr. Desmond:— We had more hides than we knew what to 
do with in 1908, and during the warm weather we were com¬ 
pelled to resalt some of them, and of course we were very 
careful about the salt used. It was the bfest rock salt, and to my 
knowledge there was not a hide in the lot that was salt stained, 
and I know we carried some of them along six or eight months, 
and it is quite possible that if the investigation was carried back 
into the packer's hide cellar and into the dealer's hide cellar, a 
good deal of the source of the salt stain would be discovered 
there. 

Mr. Morrison : — I am positive of it. I have seen hides that • 
have been in salt for six months and did not show any salt stain. 
They could all be worked into fair leather. Then again hides 
from the last month's take-off may show salt stains. If the hide 
is traced back to the hide cellar you will find a great deal of the 
trouble. 

Mr. Desmond:— May I interrupt with the hope that the 
chemists will keep on with this investigation, because from the 
tanners' standpoint it is very desirable. 
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Mr. Griffith It is encouraging to the chemists to have a 
practical tanner come here and tell them that. What the chem¬ 
ists really need is more encouragement in that manner from the 
tanner, and I know that chemists are only too glad to cooperate 
with tanners in solving their practical problems, but a chemist 
who is confined to a laboratory and has no chance to go into the 
tannery cannot be expected to explain something that he has not 
had an opportunity of observing. Now in the matter of the 
trouble with salt stains, there is one thing you have to follow 
right down to the root of the evil, and the root of the evil is 
in my opinion the salt cellar. I once had an opportunity of 
tracing a difficulty of that kind which occurred in the tannery, 
and we traced the difficulty to the cellar where the skins were 
salted, and we discovered that they were using salt that had 
been used over and over again. When we had established the 
cause we could remedy it, and we did succeed in remedying it. 
What the chemist has to ascertain is the cause, and it is not 
always easy to study the cause from observing the effect, so 
that I appreciate personally your remarks in regard to the en¬ 
couragement of chemists along practical lines. 

Mr. Hurt:— While it is not possible to trace the cause of 
salt stains into the packer’s cellar, at the same time the tanner 
gets a hide and he has the salt that the packer has put on it. 
If he can get his chemist to determine the iron in the salt he 
could probably determine that. 

Mr. Griffith :—That is not always easily done, Mr. Hurt, 
because the conditions in the salt cellar will really throw more 
light on it than the examination of the salt, because you see 
there isn’t very much salt left on a hide; it is shaken off, and 
the trouble has already penetrated beyond the immediate obser¬ 
vation of the observer. Your suggestion, however, is of course 
a thing one would logically do in making any investigation. 
Take the case I have reference to in my own experience; there 
was no salt to work on at all. It involved a very large claim, 
and we had to find out the exact conditions under which those 
hides were cured. 

Mr. Clafun: —Would it not be in order to suggest to the 
council that they appoint a committee to investigate the question 
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of salt stains? There are members of the association who spend 
much of their time wandering up and down the country, who are 
also chemists, and they have a good opportunity to observe. I 
have always understood that salt stains were caused by iron in 
the form of ferric chloride, that could come from the iron in the 
salt or the iron in the blood, but it is a matter easy of ascertain¬ 
ment. There has been some work done abroad on this, but I 
think we would make better progress if we had a committee 
appointed to look into it and make some sort of a report on it. 
If it is not too far from the purpose of the society, I would 
suggest that it be done. 

Mr. Yocum :—In connection with Mr. Claflin’s remarks, i 
think it would be very wise to have some committee appointed 
to investigate the causes of salt stains, but that committee might 
at the same time try to establish some uniform method of selec¬ 
tion of hides and the treatment of hides in the packers’ cellars. 

Mr. Reed :—Can you do it ? 

Mr. Yocum : — No. We can try. 

Mr. Griffith :—I know the council would be glad to give the 
greatest consideration to Mr. Claflin’s suggestion, but I do not 
know just along what lines they could proceed. As. Mr. Yocum 
says, and I believe he speaks seriously, it is a very difficult 
matter to try to classify the selection of hides. I do not believe 
anybody can do it. 

Mr. Claflin: —I do not think it is a question of classifying 
the selection. We know there have been statements made in 
very many representative journals that salt stains are caused 
by mold growths or are of bacteriological origin; then there is 
the other statement that they are occasioned by the iron in the 
salt or that comes from the blood. If we knew what was the 
cause—and it does represent a great monetary loss—it certainly 
is possible that something could be done to remedy it. No loss 
is so slight that if its remedy costs less than its persistence it 
will not be remedied, and I think it just as well to find out some¬ 
thing in reference to what we are talking about. 

Mr. Loveland :—I would like to say that I have tested a great 
number of salt stains and I have never found a salt stain 
on a piece of leather that would not give a test for iron. Place 
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a piece of filter-paper, moistened with hot water on the stain, 
wet that with hydrochloric acid and it will respond to any test 
for iron. 

Mr. Desmond : —I am inclined perhaps from a tanner's stand¬ 
point to look at the matter of salt stains as rather a particular 
part of a general proposition. What I was pleased about, and 
am pleased about, is that the chemists as an association are 
going to help the tanner in a general way on improving, as I 
say, the biggest part of his raw material, and in seconding Mr. 
Claflin’s suggestion I would only suggest that it be made broader 
instead of being so specific on the matter of salt stains. 

On motion of Mr. Claflin, it was resolved that this meeting 
consider it advisable that the Council appoint a committee to 
investigate the salting and curing of hides, with special refer¬ 
ence to salt stains. 


THE TANNING PROPERTIES OF WASTE SULPHITE 
CELLULOSE LIQUORS. 1 

By Alan A . Cltiflin. 

From the time when Humphrey Davy investigated the chem¬ 
istry of the Tanning Process at the request of the Royal Society 
to the present day our fund of exact knowledge concerning that 
chemistry has not greatly increased. On the other hand we can 
scarcely over-estimate the advance that has been made in the 
scientific technique of the art. It is paradoxical to say that we 
do not know what we are doing any better than we did a hundred 
years ago, but are doing it much better, yet that is exactly the 
case with leather making. One reason for this condition is that 
leather is not a single definite product but a general title for a 
class of products which have only this in common, that they are 
made from an animal skin. Thus we have leathers which there 
is every reason to believe are simply raw skins preserved by 
mechanical lubricants, and leathers which are of very stable 
although variable chemical combination, and all stages in between. 
The attempt has been made perhaps successfully to limit in a 
chemical sense the term leather to those compounds of tanning 
1 Read at the A. L. C. A. Convention, Washington, I). C.. Dec., 1911. 
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material and the hides which are reasonably resistant to the 
swelling action of dilute acetic acid and to the solvent action of 
hot water. Unfortunately there is at the present time in this 
country an objection to these qualifying terms, particularly in 
definition. Reasonable restraint of trade means one thing to 
the seller and another to the buyer. So in calling a compound a 
tanning extract or leather-making material while we may say 
one product definitely is and another definitely is not, there 
will be a borderland on which may repose various materials 
which will be classed according to the point of view. To this 
class belong those products offered to the tanning trade abroad 
as Fichtenholz Extracte and in this country under equally felic¬ 
itous names, which are made from the more or less purified 
waste liquors of the sulphite cellulose process. 

The way these products broke into the tanning trade is inter¬ 
esting. It was by the back door so to speak. About seventeen 
or eighteen years ago these lyes were a source of considerable 
nuisance, for that matter they still are in many places, but at 
the time referred to in Germany prizes were offered by the pulp 
makers association for their utilization. I do not know whether 
any of the prizes were actually awarded, but one of the results 
of the agitation was a product called ligno-rosin which was 
offered to the dyeing industry as a substitute for lactic acid as 
a reducing agent for the bichromates. Its variable composition 
and the fact that it deposited a gummy insoluble mass militated 
against its use for dyeing to any great extent, but as it had been 
offered as a substitute for lactic acid in one industry nothing 
was more natural than that it should be offered also in the tan¬ 
ning industry where lactic acid was then beginning to find its 
widest use. Here it was soon- developed that while it very 
imperfectly performed the functions of lactic acid, according to 
the hide powder method of analysis, it did show large percentages 
of tannin. It was at once claimed and is still contended that 
this content of tannin is more apparent than real, because by 
the Lowenthal volumetric method results only about one-sixth 
as high are obtained. The beginning, however, was made. First 
offered commercially only as an adulterant, or extender, blend 
or whatever is the preferable item in mixture with chestnut 
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extracts, these sulphite cellulose liquors soon became of sufficient 
importance to be sold for their own virtues. In this country 
the development was somewhat later and perhaps not exactly 
parallel, because the use first developed for American sulphite 
lyes was as a glutinous material, e. g., for core binding in iron 
foundry practice, and then this glutinous body was suggested as 
a substitute for glucose and grape sugar as a loading material 
for sole leather. It soon developed, however, that it had a power 
of combining with hide substance far beyond that of glucose. 
This is about the state of the industry to-day. One side contends 
that these extracts simply have a loading value and the other 
that there is a true tanning value. Eitner in a recent article 
holds to the former view and holds that any tanning action is 
due to the presence of zinc sulphate. That this view is erroneous 
cumulative testimony is now gathering in this country. In the 
first place in American extracts there is no zinc sulphate present, 
and the results in tanning are greatly superior to anything Eitner 
reports. Indeed it seems to be a question of how the waste 
liquors are treated and how much purified and if sufficiently puri¬ 
fied and properly treated there is to my mind little doubt but 
that the tanning properties of these liquors will be found to be 
far greater than the most sanguine of us now anticipate. The 
investigation of this subject is now being undertaken in our 
laboratory and it is to be hoped that before we have another 
annual meeting that certain positive results will be established. 

DISCUSSION. 

Mr. Pierson : — We are interested in sulphite cellulose extracts 
to the extent that we are making several combination extracts 
into which this extract enters as a part. In selling the extract 
of course we would be putting our heads into a noose if we did 
not say that the extract we were offering was a combination of 
sulphite cellulose extracts and other, what we call, active tannins, 
but we have been very much up against it on the question of 
analyses from different chemists agreeing, and if the tanner 
buying the extract happens to pick out the man who finds a 
high non-tannin content of course he considers that his man is 
right. To illustrate: We shipped a tank to a user and he drew 
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his sample at the tannery and sent it to his chemist whose find¬ 
ings were 23 per cent, tans and 25 per cent., I think, non-tans. 
Three other chemists to whom we sent samples drawn at the 
factory at the time the car was shipped found from 25 to 26^2 
per cent, tans, and a corresponding amount of non-tans to make 
up the total solids. We should like very much to have some 
method established that would make it possible for the chemists' 
findings to agree on combination extracts containing waste cellu¬ 
lose liquor. I just offer that as something that could be discussed 
here by men who do the work. 

Mr. Loveland: —Was the sample drawn at the tannery also 
analyzed by the several different chemists? 

Mr. Pierson :—I ought to have stated that when this dis¬ 
crepancy appeared we asked for a portion of the same sample 
that was sent to the chemist who found the low tans and fortu¬ 
nately the tanner had it, and so we were able to get reports on 
the identical sample. Three chemists found what we guaranteed 
in tannin and the fourth found less. . 

Mr. ClaElin :—I wish to say for the benefit of the chemists 
that in the experience we have had in selling these sulphite cellu¬ 
lose liquors we have never had any trouble at all in getting con¬ 
cordant results from the chemists on analyses sent out, and we 
have sent to at least half a dozen chemists, and I think the results 
on tannin have been fully as concordant as we ever get on 
chestnut extract and more concordant than we ever get on 
quebracho. 

Mr. Obereell: —Isn’t it a fact that we only have trouble on 
perhaps mangrove and these sulphite liquors or extracts, in 
getting the non-tannin filtrate which does not show a precipitate 
with gelatine? I have never heard of it being questioned in any 
other one. 

Mr. Reed:—I would include also pure oak bark and pure 
hemlock bark extracts. We have the same trouble with them. 

Mr Small: —Also certain makes of chestnut wood extract. 

Mr. Veitch :—I have had the same trouble with quebracho. I 
think that is a question of how thoroughly the hide powder is 
washed,—its acidity. 

Mr. Obereell: —You mean its original acidity? 
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Mr. Veitch : — Its acidity after it is ready to use. That is 
when it counts; not before; and the time, and quantity of hide 
powder. There are a number of different factors that enter 
into it. 

Mr. Oberfell: —These things did not seem to develop when 
we were making up our methods. The methods were based on 
a great deal of work,—collaborative work which agreed. The 
amounts were prescribed at that time. 

Mr. Reed:— If I recall rightly, the hide powder we used to 
have was more acid than it is now. Isn’t that so, Mr. Alsop? 

Mr. Alsop:— Years ago the hide used to be more acid. 

Mr. Reed:—I think that accounts for it. 

Mr. Small: —I think also there has been a change in tKe 
method of manufacture of extract which accounts for some of 
this present trouble. 

Mr. Veitch: —Further, I think that some of these things 
were observed and discussed, but they were not considered of 
sufficient magnitude and so few^ had had experience with them 
that they did not affect the accuracy of the method materially. . 

Mr. Reed:— Reverting again to the acidity of the hide powder, 
it seems to me much of this could be overcome if we did have a 
little more acid hide powder. I don’t know whether the asso¬ 
ciation wishes to consider it or not. I think it would be a good 
thing to do so. 

Mr. Dickerson : — Speaking from our own experience, we 
have found the same thing as Mr. Pierson, and speaking for 
myself personally, I feel that some exact method ought to be 
established by the association to cover that very point, and I want 
to ask Mr. Reed if he has had any experience in determining 
whether the degree of extraction of any tanning material will not 
show up a variant degree in the coloration of the non-tannin 
filtrate; in other words, the more drastic the extraction the more 
high the coloration of any material. 

Mr. Reed:—N o; I do not think that necessarily follows at all. 

Mr. Dickerson: — What effect does the difference of the 
acidity of the solution make? Do you get the same results in 
acidifying the solution as in acidifying the hide powder? 

Mr. Reed:— You do not always get exactly the same results. 
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Mr. Loveland: —Doesn't the proportion of non-tannins to 
tannin in shaking with hide powder have quite an effect? For 
instance, if you take a fresh mangrove bark and leach it and 
take a spent mangrove bark and leach it, the proportion of non¬ 
tans in the mangrove are different, and I find it very difficult to 
clear up a spent mangrove bark non-tan, whereas a fresh man¬ 
grove bark non-tan is very readily cleared up. 

Mr. Reed: —I would say in regard to the analysis of sulphite 
cellulose extract that I myself, working on the same extract, 
have had difficulty in getting good duplicates. I don't know why 
it is. It seems that there must be some condition there of absorp¬ 
tion that is not uniform. I can't discover what the cause of it 
is exactly. If you vary the amount of extract taken for the 
original solution you will very materially, in the case of sulphite 
cellulose extract, vary the non-tannin content more than you 
will in ordinary tanning extracts. Mr. Yocum and Mr. Faust 
have published an interesting article on the question of the blends 
of sulphite cellulose extracts with other tanning extracts, and 
I have done some work along those lines too. I think the 
explanation of their results is very simple. The question is one 
of selective absorption. I do not know whether it follows neces¬ 
sarily that the action will be the same in the tannery. For 
instance, consider the analysis of a mixture of chestnut extract 
and a sulphite cellulose extract. My view of the matter is this, 
that the hide powder has a selective absorption for the chestnut 
extract tannin. It takes it out and becomes partly tanned. 
Partly tanned hide powder has not the absorptive power for 
the sulphite extract that the untanned hide powder has; there¬ 
fore there is less absorption of tannin, or whatever it is, from 
it, and the result is that you get in a mixture of the two a higher 
non-tan than the theoretical value of the two done separately. 

Mr. Faust: —Selective absorption does not explain the in¬ 
crease in insolubles we found upon mixing sulphite extract with 
other tanning extracts. Do you know anything about that? 

Mr. Reed: —In my work I did not get such results. Perhaps 
we were working with a different sulphite cellulose extract, 
which may account for it, but I got lower insolubles on the 
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analysis of the mixture than I did calculating the average of the 
two done separately. 

Mr. Faust : — I have used two different kinds of sulphite cellu¬ 
lose liquors and I have obtained entirely different results. 

Mr. Oberfell: —This discussion has been up for three years. 
We have never done anything about it. Mr. Alsop raised it two 
years ago here in Washington, as to whether the chemist should 
use the official amount of hide powder or whether he should 
detannize until he gets no precipitate. It seems to me that we 
ought to standardize this somehow. Give the chemist a right to 
detannize all solutions until he gets no precipitate with gelatine 
or follow the official method to the letter, the prescribed strength 
of solution and the prescribed amount of hide powder, and then 
if he obtains a precipitate containing tan no-gelatine, he should 
make such a note on his report. Then they would know where 
they are standing in comparing various analyses. 

Mr. Reed:— As a matter of fact would not the results be more 
comparable between chemists if we could get a clear non-tannin 
filtrate ? 

Mr. Oberfell: —My experience has only gone to this point: 
I would use the official amount of hide powder and the official 
strength of solution, and if I got a precipitate, and if I knew 
it was one of these materials about which there was some ques¬ 
tion, I would state on the report that the non-tannin filtrate did 
give a precipitate with gelatine when I had used the official 
method. I would not think it fair to go ahead and use more 
hide powder if the solution was of proper strength, so that I 
have no line of comparison as to what would be the result if you 
completely detannized in all cases. 

Mr. Reed:— Doesn't the official method say the non-tannin 
filtrate shall give no precipitate with gelatine? 

Mr. Veitch: — It does, but it does not provide for what you 
must do if it does give a precipitate. 

Mr. Reed :— That is the point. 

Mr. Delaney:— The official method says you shall take from 
0.35 to 0.45 gram of tannin. There is a fairly wide field in there 
provided the amount of the hide powder is varied. The regular 
amount of hide powder for 0.35 gram will not be enough for 
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0.45 gram and vice versa. Mr. Rhoads suggested that next year 
there should be some, you might say, official analyses made of one 
of the extracts that everyone is interested in, say chestnut wood 
liquor, and it should be run through under the supervision of 
the people interested in that sort of work. Why would it not be 
a good thing to have one or two analyses run through under the 
conditions used in the laboratory and see how they differ from 
those used in our own laboratories? The 'difference is probably 
in some of the smaller details. 

Mr. Veitch : —I think we have all had this difficulty, and 
while I have never been engaged in any commercial work on the 
matter, I would say that I have tried to meet it in work I have 
done. I have either shaken longer or let it stand longer, which 
removed the excess of tannin, or I have added a drop or two of 
dilute acetic acid, which also removes it, or another batch of 
hide powder would give me clear non-tannin filtrates. The offi¬ 
cial method won't cover all these conditions. 

Mr. Faust: — I thought we were going to rewrite the official 
methods. On the one hand you follow the official method and 
can’t get satisfactory results; or you deviate from the official 
method a little and you are all right. Now I think if the official 
method were rewritten with attention to that one thing we could 
get over it. That is, put a clause in providing that the non-tannin 
filtrate should be clear and if it is not clear we should use what¬ 
ever we need to use to make it clear. 

Mr. HoppEnstedt: — It seems to me it is far better to let the 
filtrate part go. Leave out the gelatine salt test. We all know 
that we are using far more hide than is necessary to detannize, 
and if we have substances in there that won’t combine with that 
hide it is better to leave them alone. It seems to me it would 
be much better to leave the method as it is, using the stated 
amount of hide, and then if the filtrate does contain tannin we 
can make a note to that effect, but not make it compulsory that 
the filtrate shall not give a precipitate with gelatine salt. 

Mr. Delaney:—I would say in reply to that, that if you use 
the ordinary amount of hide powder for 0.35 gram tannin, you 
will not get the same results that you will from 0.45 gram. 
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Mr. Reed:—I believe a wrong impression has been left, 
because those limits were fixed from a great deal of collaborative 
work and it was found that the amount of hide powder pre¬ 
scribed was sufficient for the amount of tannin contained between 
those two limits. 

Mr. Veitch :—It seems to me we are not having much greater 
difficulties than they have in other lines of articles sold on 
analyses. The same difficulty is met in the manufacture of 
fertilizers, and in fact everything where a very high percentage 
material is concerned; and it is not unusual to get two chemists 
differing 2 per cent, in other lines of work. Now about Mr. 
Hoppenstedt’s remark about the quantity of hide: Years ago 
I did something on that, and there isn’t any doubt that by shak¬ 
ing long enough with half as much hide the tannin can be re¬ 
moved. There are a number of indefinite things on which we 
will have to do a lot of research work, but we had better go 
slow in changing the method until we have absolutely definite 
data. 

Mr. Hoppenstedt :—It seems to me that the point is not kept 
in sight that the precipitate we get after using the stipulated 
amount of hide is not tannin. 

Mr. Veitch :—Of course not. 

Mr. Hoppenstedt:— Well, why worry about a substance in 
there that is not tannin at all? And it only comes up in such 
extracts as sulphite cellulose. 

Mr. Veitch: —No; it comes up in all sorts. 

Mr. Hoppenstedt:—I have had a good many filtrates from 
oak extract that were not clear, but they never gave a precipitate 
with gelatine salt. I doubt whether there is any tannin left in 
them. 

Mr. Dickerson :—The official method does not state whether 
you are examining for tannic acid or what it is. It is a question 
of determining the total amount of material there that is absorb¬ 
able by hide substance. Now we know—and it has been brought 
out by the different members in their investigations—that acidi¬ 
fying will take care of the trouble, or longer shaking or standing 
will do it. Now it is for the association to say what is to be 
decided upon to take care of that point. 
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Mr. Loveeand : — I would like to ask a question to bring the 
matter under discussion: Whether the proportion of non-tans 
and tannin have a bearing on the matter? Now we take a sul¬ 
phite extract and the non-tannins are about 25 per cent and the 
tannin 25 per cent. When we weigh that to get between 0.35 
and 0.45 gram tannin we weigh out a large amount. In the 
case of new and spent mangrove bark it is the same thing, and 
in one case of chestnut extract where the character of that extract 
has changed within the last year I find considerable trouble in 
checking their chemist's results. The extract has changed from 
about 14 per cent, non-tans to 18 per cent, non-tans, and I have 
trouble in getting clear filtrates. Doesn't the ratio between non¬ 
tans and tannin have a bearing on the clearness of the filtrate? 

Mr. Oberfele :—I think it would be a good thing to have the 
council take this up and consider the subject and make some 
suggestion for changing the official method, whatever is neces¬ 
sary. Clear it up once for all. 

Mr. Reed: —There is one suggestion I would make when the 
council takes it up. I think it is perfectly possible to limit the 
amount of hide closer than we are doing it now. I think 13 to 
14 grams could be changed to closer limits. I also think it is 
possible to alter the proportion of tannin. I think we can limit 
that closer. I think if we make those refinements we will get 
closer agreement between different analysts. 

Mr. Claflin :—I would like to suggest before the council 
take up this method of modifying the method of analysis that 
they gather what information they can as to what is the average 
difference of result between different chemists. Now Mr. Dick¬ 
erson and I are speaking from the same figures, but from a 
different point of view. I consider the results were very satis¬ 
factory, considering that the method of tannin analysis is a purely 
empirical one. The results that chemists get on tannin analysis 
compare favorably with the results we get on the analysis of 
babbit metal. I think the biggest difference in result w T e get 
from two chemists is approaching 2 per cent., say 1.7 per cent.; 
that is, one will be 31 per cent, and the other will be 29 per cent. 

Mr. Veitch : — This is the same view of the matter that I took 
about four years ago at the Chicago meeting, and I really think 
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Mr. Claflin is right about it. We are getting as good results as 
we can hope to get with the methods that we have on materials 
as high in the constituent to be determined. I think that when 
two or three chemists differ no more than 1 per cent, in tannin 
on a 25 per cent, extract, that is good work. 

Mr. Haley: —The discussion here seems to point to changing 
the official method for the determination of tannin in vegetable 
tanning materials to cover a new class of materials that has 
arisen. When the present method was adopted it covered the 
analysis of all the tanning materials that were known at the 
time of its adoption. If new materials have arisen since then, 
calling for a new method, let us devise, a new method to test 
those materials by and leave the present method as it is, cover¬ 
ing the materials that it is supposed to analyze. I had hoped 
that the committee that was appointed on the sulphite cellulose 
extracts would have a report, devising a method covering the 
analysis of this class of materials. I was a member of that 
committee but I never received any official notification from the 
chairman of the committee that any work was to be done on the 
subject. 

Mr. Reed:— I do not understand that the discussion has led 
to the conclusions that Mr. Haley seems to think it has. It is 
not to change the method; it is to be more specific in the method. 

Mr. Pierson:— If I have properly understood what has been 
said, the question does not hinge on waste sulphite cellulose 
liquors; it is a question of discrepancies. I think a number of 
you have said you have found discrepancies not only in that but 
in chestnut and mangrove extracts, and we are not any more 
interested, speaking for my concern, in sulphite cellulose than 
any of the others; but we have been up against it on combina¬ 
tions that contain sulphite cellulose liquors. I do not think the 
change is asked to favor that class of liquors particularly, or that 
class of extracts. 

Mr. Dickerson : — Speaking personally, I don’t want the asso¬ 
ciation to think that those interested in the manufacture of waste 
sulphite cellulose extracts are looking for any special favors to 
take care of their product at all. It is simply that we want some 
rules laid down in the official method which will take care of 
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this matter properly so that we can get comparable results from 
different sources, from different chemists; that’s all. 

Mr. Delaney:— Don’t you think that subject of the discrep¬ 
ancy between different chemists could be well settled by getting 
samples of extracts from various sources and sending them out 
to various members who would be willing to make analyses and 
then see what the discrepancies were, if any, and decide it later? 

Mr. Alsop : — The present method of tannin analysis is the best 
one we have been able to devise for the analysis of vegetable 
tanning materials containing tannin, and I would be very loath 
to see the method changed in any respect on account of sulphite 
extract. Any slight modification in our method which would 
bring about the results to be desired in the analysis of that 
material might lead to much greater discrepancies in the analysis 
of ordinary materials. 

Mr. Yocum : — I don’t think Mr. Alsop means to say that a 
modification of our present methods, that is, a more complete 
distinction of what our methods are, would lead to greater dis¬ 
crepancies. 

Mr. Alsop: —One thing I might refer to would be the addi¬ 
tion of acetic acid to the solution. I think that is very unde¬ 
sirable. 


LIME AND ITS PREPARATION. 1 

By Louis T. Roenitz. 

In approaching the subject, as it applies to the leather business, 
I shall try to do so more from the lime man’s standpoint than 
from that of the leather man. During the past year or so I 
have been associated with men who have had much experience 
in the manufacture and distribution of lime. This has given 
me an excellent chance to gather information about the product 
itself, and to get a line on the relative value of the product of 
one locality, as compared to that from some other, especially as 
regards the leather business, and so I am going to try to pass 
some of this information along to you this afternoon in the hope 
that what I have to say will be at least interesting and may be 
1 Read at the A. L. C. A. Convention, Washington, D. C., Dec., 1911. 
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instructive. My data come from a territory bounded by the 
Lakes, Allegheny Mountains and the Ohio and Mississippi 
Rivers, but much of what I have to say will apply from coast 
to coast. 

To one who becomes interested in lime, it appears strange that 
there is so little printed information on the subject. I doubt 
whether there is another product in the industrial world so 
ancient of origin and so widely used, upon which so few authen¬ 
tic data are available. I presume it is because of its low value 
as a commodity that the study of lime was pushed aside for the 
apparently larger and seemingly more important articles. I be¬ 
lieve you, as technical leathermen, will agree with me that the 
subject of lime and the process of liming has not come in for the 
same sharp scrutiny and study as other materials and points in 
your work. In fact, it is only recently that it has been generally 
conceded that the lime bath is one of the crucial stages in the 
art of leather making; and even where, in individual cases, the 
importance of proper liming was recognized, the old fallacy that 
“lime was lime and all lime was alike” often held sway. There 
has been a wonderful change in this respect during the last two 
years. Now, generally speaking, the same fine discrimination 
which has been long applied to other chemical requirements of the 
tanner is exercised in the selection of his lime. 

That something cannot be made out of nothing is as true in 
the lime business as it is in the leather business, the lumber busi¬ 
ness or the world in general. If you are to turn out a finished 
product of quality you must have first-class raw materials to 
start with. There are two main classes of limestone, dolomitic 
and high carbonate, the first analyzing when pure, 54 per cent, 
calcium carbonate and 44 per cent, magnesium carbonate. The 
high carbonate runs when pure, between 98 and 99 per cent, 
calcium carbonate. While the dolomitic limes seem to be on a 
parity with the high calcium products in building operations, 
they have no place in industrial operations where only the calcium 
content of the lime is of any service. This point has been over¬ 
looked until recently, by a great many tanneries, and even yet 
there are some who use limes of only 50 per cent, efficiency. 

A brief, superficial glance at the limestone deposits of the 
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Northwestern quarter of the United States, as set forth in the 
different State Geological Surveys, might not be amiss at this 
point. East of the Allegheny Mountains we find mostly high 
carbonate stone. This is particularly true of Maine, Massachu¬ 
setts, New York and Virginia. From the Allegheny Mountains 
west is a wide belt swinging around the Great Lakes, taking in 
Ohio and the northern halves of Indiana and Illinois and the 
state of Wisconsin, where we find the dolomite. South of this 
strip the stone gradually changes and runs more nearly into the 
high carbonate as it approaches the Ohio River, while south of 
it, for instance in Tennessee, some excellent stone occurs. Going 
west we do not find this gradual change, but on the Mississippi 
River some of the best and purest deposits of high carbonate 
stone in the country are found, especially in Missouri. 

The methods of manufacturing lime should be of interest to 
you as consumers, especially the methods of quarrying the rock. 
You are all familiar with the general method of open quarrying, 
that is, where the rock is drilled from top to bottom and all 
shot down in a pile. This method has recently been improved 
on by some operators who funnel for their stone, going straight 
into the hillside with halls and rooms much as in a drift coal 
mine. Of course, this is a little more expensive, but it eliminates 
the impossible task of having to separate the good from the bad, 
as is the case where the good stone, the top rock and stripping 
are all shot down into one intimate mass. The advantage is 
evident, for it insures an absolutely pure and uniform stone 
with which to work. 

The next step, from stone to quick-lime, is an ancient and 
well known process with which you are all familiar. The 
hydration of lime as it is done on a commercial scale, is, however, 
a comparatively modern accomplishment and therefore may be 
of some interest to you. As one lime man has expressed it, “it 
is a forward step in a backward business.”. Divested of technical 
terms, hydrated lime is freshly burned quick-lime scientifically 
slaked to a dry powder. You understand, better than I do prob¬ 
ably, just what happens when lime and water unite; how the 
lime unites with 24 per cent, of water by weight in a chemical 
reaction. Now the lime man has essayed to perform this service 
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for you and has installed the necessary machinery with which 
to do this work. The quick-lime as it comes from the kiln is put 
through a crusher, which reduces it to a size ranging from that 
of a pea down to dust. In this form it is positively fed into the 
hydrator. The water scientifically calculated as to amount, and 
automatically regulated as to application, is admitted in the form 
of a spray, as the mass is being continually mixed and passed 
along by the conveyor paddles. This takes place in a series of 
steel cylinders one above the other with openings at the end lead¬ 
ing into the next one. Through these the mixture drops after 
passing through a cylinder. The whole machine is surcharged 
with steam generated by the operation, and thus, every particle 
of the lime, no matter how small, is combined with the water. 
From the machine it passes over screens where it is bolted, 
or is mechanically separated from the tailings or waste particles 
by air. 

And does it not seem that this machine which is the result of 
careful experimentation can carry out this reaction more accu¬ 
rately, more satisfactorily than the common laborer with his hoe 
and tub? There is probably no clear conception of the immense 
amount of lime that is ruined (burnt, the lime man would say) in 
slaking. You, as chemists, should be able to appreciate this. 
You know what extreme care you take in carrying out many 
chemical reactions, but here is one, subject to the very same 
exacting laws and principles as the others, left to the laborer. 

Hydrated lime comes in the form of an impalpable powder, 
out of which, as we have seen above, all free impurities have 
been screened. It, is generally packed in 40 pound patent self- 
sealing paper bags. In this form it is much more easily handled 
and stored than quick-lime and eliminates all risk of fire. As 
you know, all insurance companies take the storage of quick¬ 
lime into consideration when computing rates and setting the 
limits of their policies on tanneries. This is, however, a minor 
consideration. The real advantages which, it appears to me, 
should recommend it most strongly to the leather man are its 
uniformity and stability. It would be a great relief to the tanner 
if the ever present annoyance of loss from air slaking and the 
resulting uncertainty which it causes in their work were elimi- 
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nated, and that is just what hydrated lime will do for him. You 
are familiar with the waste too often left in the slaking tub in 
the form of stone and chert, even when using a good lump lime. 
Did you ever stop to think that you bought this waste material, 
paid freight on it, paid labor to handle it into your work and out 
again, besides the annoyance you were put to by its presence? 
Not only is this waste very expensive, but the grain of the skins 
is often scratched by the hard gritty particles coming in contact 
with them, reducing the grade and therefore the value of the 
finished stock. 

Lime in the hydrated form is far more stable than the quick¬ 
lime in any form. As a technical man you would expect this, 
for I am told that, generally speaking, the hydroxide is a more 
stable compound than the oxide. A law of physics as well as 
one of chemistry enters, however. The hydrate comes in minute 
particles and these, on account of their infinitesimal size, can lie 
so close together that the penetration of carbonic acid gas is 
rendered well nigh impossible, at least to any considerable depth. 
So, when it becomes necessary to keep it in storage some time, 
say for a year, a thin film next to the paper carbonates, which 
acts as a protection to the rest and thus, as a whole, it keeps 
indefinitely. The total loss under normal conditions of a well 
hydrated lime in storage for a year does not exceed 5 or 10 per 
cent. 

The use of hydrated lime in tanning operations decreases the 
item of labor cost. I believe the product in this form and packed 
in this manner affords an ease in handling both into and out of 
storage, as well as into and out of the vats, that results in a con¬ 
siderable saving. The task of slaking is reduced to one of simply 
mixing, while the waste or sludge is reduced to the minimum, and 
the labor necessary for its disposal correspondingly decreased. 
The only seeming disadvantage or objection which the writer has 
ever heard expressed, is that owing to the absence of the heat 
generated by the slaking of quick-lime the proper combination 
of arsenic and the lime does not take place. This objection is 
more seeming than real and was easy of solution. Dr. Louis E. 
Levi in an article on this subject outlining a series of tests which 
he had conducted found that the use of a water of about 85° C. 
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solved the problem and gave excellent results. This article can 
be found in the May 7, 1911, issue of Hide and Leather. 

In conclusion I do not think it is too much to say that the 
introduction of hydrated lime into the beam house marks a 
forward step in the evolution of a more accurate and more scien¬ 
tific process in a department where crude methods and crude 
materials have too long held sway. 


THE TANNINS. 

Characteristic Reactions of Value for their Identi¬ 
fication and Detection in Mixtures. 


By A. W. Hoppenstedt . 

(Second Paper.) 

In order to avoid any misunderstanding, the author wishes to 
remark that all the tests given in the work take into consideration 
not only the tannins of the individual sections, but all the tannins 
which are being considered. A list of these follows: 

Quebracho Chestnut 

Mangrove Valonia 

Gambier Sumac 

Cutch Myrobalans 

Hemlock Divi-Divi 

Chestnut Oak Algarobilla 

Sulphite-Cellulose 


Mangrove. 

Take 25 cc. of the tannin solution and add slowly while stir¬ 
ring, 25 cc. of a 1 per cent, solution of quinine hydrochloride. 
Then filter. Place 5 cc. of the clear filtrate in a test-tube, add 
1 cc. of concentrated acetic acid and mix. Then add 2 cc. of 
acetone and mix again. Then add 5 cc. of ethyl acetate, mix 
thoroughly by shaking and then allow layers to separate. With 
mangrove the lower layer is colored a strong yellow-brown, 
whereas with all of the other tannins the layer is colorless. 

The Author, Not Published Before. 

This test is an excellent one for identifying mangrove and 
detecting it in mixtures. 
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Gam bier. 

Place 5 cc. of the tannin solution in a test-tube and add 5 cc. 
of alcohol. Mix. Then add 1 cc. of a 10 per cent, solution of 
potassium hydroxide and mix again. Then add 10 cc. of petro¬ 
leum ether, mix by shaking and then allow layers to separate. 
The petroleum ether, forming the upper layer, assumes a strong 
green fluorescence. 

DiETERich, Pharm . Central-Hallc, N. F., 1896, 17, 855. 

This reaction is not given by any of the other tannins and it 
forms a good test for identifying gambier and detecting it in 
mixtures. 

Cuich. 

Place 10 cc. of the tannin solution in a test-tube and add 10 cc. 
of ethyl acetate. Mix thoroughly by shaking gently and then 
allow layers to separate. Immerse part of a slip or shaving of 
any pine wood in the upper layer for one minute and then 
remove and allow wood to dry. When dry, dip the immersed 
part in and out of concentrated hydrochloric acid and then let 
stand for 15 minutes, after which note color. The part which 
has been immersed assumes a strong violet-red color. 

H. R. Procter, Leather Industries Laboratory Book. 

Modified by the Author, Not Published Before. 

This reaction is very delicate but it is also given by gambier 
and slightly by hemlock, though not by any of the other tannins. 
It is therefore only applicable in the absence of gambier and 
hemlock. 


Section B. 

Green Blacks with Ferric Alum . 

For Test See Above. 

The tannins in this section give a green coloration. 

Not Completely Precipitated by Formaldehyde and 
Hydrochloric Acid. 

For Test See Above. 

The tannins in this section give an intense blue ring at the 
junction of the liquids. 
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Tannins of This Section. 

Hemlock 1 
Chestnut Oak 

Hemlock. 

Take 50 cc. of the tannin solution and add 10 grams of dry 
anhydrous calcium chloride C. P. Agitate until dissolved, then 
cool and filter. Place 5 cc. of the clear filtrate in a test-tube, 
add 1 cc. of concentrated acetic acid and mix. Then add 5 cc. 
of amyl acetate, mix thoroughly by shaking and then allow layers 
to separate. With hemlock the upper layer is colored a strong 
yellow-brown, whereas with all of the other tannins the layer is 
colorless. 

The Author, Not Published Before. 

This test is an excellent one for identifying hemlock and 
detecting it in mixtures. 


Chestnut Oak. 

Place 25 cc. of the non-tannin filtrate, as obtained by the 
Official Method, in a 250 cc. beaker, add 1 cc. of strong ammonia 
and mix. Place the beaker on a piece of black paper and observe 
the appearance of the liquid from above. A strong blue fluores¬ 
cence is given, especially around the edges. 

H. R. Procter, Leather Industries Laboratory Book. 

This reaction is not given by any of the other tannins and it 
forms an excellent test for identifying chestnut oak and detect¬ 
ing it in mixtures. 

Part II. 

Pyrogallol Tannins. 

General Characteristics. 

Not Precipitated by Bromine Water. 

For Test See Above. 

None of the pyrogallol tannins give a precipitate. 

1 It is evident that hemlock contains some pyrogallol tannin, though 
not very much. The blue ring given at the junction of the liquids is not so 
intense as with chestnut oak. 
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Slightly Precipitated by Formaldehyde and Hydrochloric Acid. 

For Test See Above. 

The pyrogallol tannins give only a slight precipitate. 

Blue Blacks zvith Ferric Alum. 

For Test See Above. 

All the pyrogallol tannins give a blue coloration. 

Section A. 

Violet-Red zvith Sodium Bisulphite and Potassium Chromate. 

Place in test-tube 1 cc. of the clear filtered tannin solution as 
obtained under determination of soluble solids and add 10 cc. 
of a 5 per cent, solution of sodium bisulphite. Mix thoroughly. 
Then add 1 cc. of a 2 per cent, solution of potassium chromate 
and mix again. 

Hugh Garner Bennett, 

Shoe and Leather Reporter, 1911, March 16. 

The tannins in this section give an intense violet-red color 
which holds for some time. All the catechol tannins give only a 
slight greenish or greenish-brown color. 

Tannins of This Section. 

Chestnut 

Valonia 


ABSTRACTS. 

The Analytical Examination of Bating. H. G. Bennett. Leather 
Trades Review, Vol. 44, pp. 696, 972, Vol. 45, p. 28. Many so-called bates 
are chemical deliming agents, as coal-tar bates, salts of ammonia, weak 
acids, etc. A recently patented one is a solution of lactic anhydride in 
ammonium lactate. The author objects to calling these bates, as a true 
bate does more than deliming. When the word is confined to fermentive 
processes, there is still some ambiguity. Bates are made from a solution 
of glucose, with glue or other nitrogenous matter, to which cheese is 
added. The lactic ferment introduced by the cheese converts the glucose 
into lactic acid, which delimes the goods. These bates may also contain 
bacteria which dissolve some hide substance. 

Fermenting infusions of dung are often called either “bates” or “puers.” 
The writer follows Procter’s distinction, calling infusions of dog-dung 
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puers and of hen or pigeon dung bates. The processes differ consider¬ 
ably in method and results. The author confines his discussion to bates 
thus defined. The process is empirical, being watched by an experienced 
foreman who by the “feer and appearance of the goods determines the 
time of immersion, the quantity of dung, etc. In regard to chemical 
control, the writer quotes Procter’s suggestions: (a) estimation of fats, 

(b) estimation of ammonia and amines by distillation with magnesia, 

(c) nitrogen (Kjeldahl). before and after, to determine loss. He thinks 
none of them yield results of much value, and has devised an empirical 
method of examination. The bate liquor is filtered and titrated with 
HC 1 , first with phenolphthalein and then with methyl orange, the former 
showing strong bases, and the latter the total alkalinity. Only one drop 
of each indicator should be used. Ten cc. of the bate liquors were used, 
and N/io HC 1 . The method was first applied to the bating of ordinary 
“dressing” hides, the process occupying 5 days. The liquors were made 
from hen-dung, 2.Z2 per cent, infusion, with 1 per cent, more when a 
second pack was put in; not strained nor filtered. Each pack was “washed 
through” an old bate liquor for some hours before being put into the 
new. The samples were taken in the morning, wdiile the goods were 
being handled. The table gives cc. X/10 acid per 10 cc. liquor. The nega¬ 
tive alkalinity in'Example II was determined by X/10 KOII. 

Example I Example II 


Day 

Phenol¬ 

phthalein 

Methyl 

orange 

Phenol 

phthalein 

Methyl 

orange 

Thursday, goods in .. 

. - 

2.3 

—0.4 

1.0 

Friday . 

. 0.7 

2.8 

-j-O.2 

M5 

Saturday . 

. 0.65 

3-0 

0.4 

1/ 

Sunday . 

. - 

— 

— 

— 

Monday . 

. 0.5 

32 

0-35 

2.0 

Tuesday, goods out . 

• 0.5 

3.6 

0-35 

2-3 

Wednesday, goods in. 

• 0.45 

3-6 

0.3 

2-4 

Thursday . 

. O.85 

3-8 

1.0 

2-5 

Fridav . 

. 0.8 

3-9 

— 

— 

Saturday . 

. 0.65 

39 

0.8 

2-7 

Sunday . 

. - 

— 

— 

— 

Monday . 

. 0.45 

3-9 

— 

— 

Tuesday, goods out.. 

• 0.45' 

43 

0.35 

2.9 

Wednesday . 

. 0.40 

45 

o.35 

— 


The alkalinity to phenolphthalein at first increases rather rapidly and 
then slowly decreases. When the second pack is passed through the 
same changes are observed. The author assumes that this is caused by 
lime from the hides diffusing out into the liquor and then being gradually 
neutralized by the acids produced by the fermentation of the bate. The 
diffusion at first is rather rapid and the bate is fermenting slowly, so the 
alkalinity at first increases, and presently reaches a maximum when the 
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rate of diffusion of the lime is equal to the rate of formation of the bate 
acids. As the fermentation increases, the alkalinity decreases. This 
gradual formation of the acids which neutralize the lime is paralleled 
by the gradual addition of the acid in chemical deliming. Toward the 
close of the process both the rate of diffusion of lime and the rate of 
formation of acid become very small. The alkalinity to methyl orange, 
which includes the other, continues to increase as long as the liquor is 
used, the rate of increase, at first rapid, becoming slower in the middle 
of the time and again increasing toward the end. Beside the alkalinity 
due to caustic lime, methyl orange shows the lime present as salts of 
acids too weak to affect methyl orange, and also organic bases, amines 
and ammonia. The fact that the alkalinity to methyl orange does not 
at first increase so rapidly as that shown by phenolphthalein seems to 
be due to the decrease of the organic bases during this period, due to 
their neutralization by the bate acids, which are strong enough to affect 
methyl orange. The rapid increase in the methyl orange alkalinity toward 
the end the author believes to be due to the formation of organic bases 
by the fermentation of the bate, after the acid fermentation has nearly 
ceased. This is the critical period of the bating process. To investigate 
this alkaline fermentation further would probably involve serious injury 
to the hides. The organic bases formed are probably other than ammonia, 
since they do not affect phenolphthalein at all. The author quotes J. T. 
Wood (this Journal, V, 373) who says of the dog-dung puer, “The 
quantity of ammonia and volatile bases produced is very small, but non¬ 
volatile bases are produced in considerable quantity." The bating process 
seems to involve two types of ferments. The first produces the deliming 
acids and the second causes the solution of hide substance so as to 
separate the fibers and make the resulting leather pliable. The acid 
ferment seems to thrive best in a bate containing 14-28 parts CaO per 
100,000, while the other (alkaline) ferment prefers a liquor having 8-14 
parts. The author regards the second stage of bating as an incipient 
putrefaction. Another experiment was tried in which four packs were 
run through one liquor, each one remaining only over night. The results 
were similar in character to the others. L. B. 

Red Mangrove Bark in Madagascar. Consul J. G. Carter, Tamatave. 
Consular Reports, Vol. 15, No. 20. The value of “red mangrove" bark 
shipped from Madagascar since 1905 is shown in the following table: 


Year Metric tons Price Total value 

1905 . 137 $1644 $2,252 

1906 . M08 24.26 34»736 

1907 . 9,026 I4.27 128.864 

1908 . 3.754 12.31 46,214 

1909 . 22,105 14 96 328,800 

1910 . 36,181 14.56 527,833 

1911 (six months) .. 24,441 14.04 343,200 
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The mangrove forests are on the northwest coast of the island, cover¬ 
ing an area of approximately 220,000 acres, with an estimated average 
density of 1,000 trees per acre. The trees range from 6 to 12 inches in 
diameter and reach 100 feet in height. The estimates do not state what 
proportion of the mangrove trees are of species yielding tannin in paying 
quantities. Two species are cut, one (called by the natives anabovahatra) 
yielding much more tannin than the other ( tsitolony ). The botanical 
names are not given. The wood of the various kinds of mangrove is 
extensively used for building and other construction, and as fuel by the 
river steamers; also for charcoal. Only about 10 years are required for 
the trees to reach marketable size, so that the industry promises to be 
continuous if wisely managed. Concessions may be obtained from the 
Governor-General, the time limit for 5.000 hectares (13,500 acres) being 
5 years; longer for larger concessions, but none above 20 years. The tax 
is 2 cents per year per hactare. The labor cost of the bark (dried) is 
from $5 to $6 per ton. Nearly the entire production goes to Hamburg 
in British and German ships. L. B. 

Notes on Sewage Sludge and Its Disposal. Dr. J. Grossman. Journal 
of the Society of Chemical Industry, 33-6, Jan., 191a. Disposal of 
sewage by water carriage is wasteful. The total waste for Great Britain 
is about $200,000,000 per year in manurial value. The recovery of this 
by chemical means would be a hopeless task, because of the great amount 
of liquid through which it is distributed. Another objection to present 
methods of disposal is danger to the public health. The dumping of 
sludge at sea has been shown to be dangerous because of contamination 
of oyster-beds, etc. In many English towns the settled sludge is filter- 
pressed and the cake dumped on land bought for the purpose. In some 
instances the cake is carted away by farmers for manure. Experiments 
on its manurial value show that it is not above $2.50 per ton for the 
dry matter contained. It is possible to gasify sludge cake, but the return 
is not sufficient to cover the cost. The writer has worked out a process 
for the distillation of sludge with superheated steam which recovers the 
grease, and by the removal of the fatty matters increases the availability 
of the residue as fertilizer, and at the same time sterilizes it so that it 
can be used with safety. L. B. 

Tanning and Dressing Pigskins for Saddles. G. B. Stockton. The 
Leather World, 4> 8-9, 20-21. The hard, tough grain of pigskin makes 
it superior for saddle leather. Only the best skins can be used, inferior 
ones being used for belts, purses, etc. Pigskin contains more natural fat 
than calf and similar skins, and therefore requires special care in the 
beam house. Since few tanners handle these skins alone, they are apt 
to be run through with hides, kips or calf. They should be limed in a 
vat by themselves. After soaking, they are put into an old lime for 24 
hours, then taken out, the bath plunged and skins replaced. Next day 



ABSTRACTS 


177 


they are again drawn and worked over the beam on the flesh side with 
the unhairing knife to remove excess of grease. The lime liquor is 
strengthened and the skins replaced. This process is continued 12 to 14 
days, strengthening every other day. In removing the bristles special 
care must be taken not to mar the grain, which is quite uneven. Either 
pigeon- or dog-dung may be used for bating. Two liquors are used; 
an old one first, for 24 hours. The skins are then scudded on both sides 
and put into a new bate, made with about 1 pound manure to a skin, 
remaining 24 hours, or longer if necessary. After a second scudding 
they are hung in clean water over night. A gambier liquor, increasing 
from i° to 8° Bk., is used the first month of tannage, the skins handled 
every day. The skins are then shaved and hung in the liquor another 
week. They are then transferred to another pit where they are laid flat 
with oak bark dusted between and covered with gambier liquor, the 
liquor being kept at about 12 0 Bk. and the skins handled once in three 
days. After 4 or 5 weeks in this pit they are transferred to anoth^, 
where in addition to the oak and gambier, 5 gallons of quebracho 
extract is added, making a liquor of 16 0 Bk. With weekly handling the 
skins remain here 3 to 4 months, then washed and dried. For saddle 
work, now select those having perfect grain, and pile damp for one or 
two days before shaving. The shaving should not be carried quite to 
the required thickness, leaving a little to be taken off in finishing. After 
soaking in warm water the grain is brushed and given a hard sleaking, 
then rubbed over with fine pumice and sleaked again with a dull brass 
sleaker having rounded corners. A hot dip of quebracho liquor comes 
next, lasting 3 or 4 days with daily handling. Then rinse and oil lightly 
on both sides with linseed oil, applied with a piece of flannel. The flesh 
side is now stuffed lightly with water dubbin, a mixture of cod oil, tallow 
and cold water. Dry in a moderate heat. The superfluous grease is 
removed from the flesh with a sharp sleaker, and the grain side moistened 
with water. The skins are then “whitened” lightly with a small keen- 
edged knife, and after dampening set out to remove the marks caused 
by whitening, and then dried again. If a natural color is desired, a 
finish of Irish moss and gelatine ( V2 pound moss and 1 ounce gelatine 
to 5 gallons w f ater) is applied to the grain with a fine brush and the 
grain rubbed after a time with a damp cloth. After sizing the skins 
are again dried and boarded, and then sleaked on the flesh and “glassed.” 
Anatto is used where a yellow color is desired, a filtered infusion being 
applied with a brush and followed with a size of linseed oil and gelatine. 
If the leather is not stiff enough, Irish moss is applied to the flesh side. 

L. B. 

The Fungi of Excreta. James Scott. The Leather World , 4» 21-3. 
Both bacteria and molds grow in the excreta used for bates and puers. 
Scott studied the growth of fungi by enclosing dung in a test-tube closed 
with cotton. The growth may be observed from outside with low mag- 
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nification. Scott believes that the molds aid in the processes of decay 
necessary to prepare dog-dung for use in puering. Illustrations of several 
species are given. L. B. 

Suede Leather from Foreign Hides. W. Eitner. Gerber, 19x1 [37] 
269. The crude material should be dense in fiber, such as the so-called 
“wild skins” or certain grades of lamb and sheep skins from Africa and 
Asia, also the African “blackheads.” Formerly hides with poor grain 
were used, but it is now seen that high grade skins are required. 

It is not necessary to sharpen the soaks as some think, for the salt 

readily takes up water. The aim is to prepare for a firm tannage and 

the soaking is not pushed after the hides are thoroughly impregnated 
with water. For salted hides, 2-2 x /i days soaking in fresh water with 
one change suffice. For African unsalted hides, the soaks may be sharp¬ 
ened with caustic soda which does not attack the hair like suttphide. In 
liming, sulphide is used, instead of pure lime which would make this 

leather spongy, and here it is needful to keep the flesh firm. If the hair 

is to be preserved, the hides are pasted with calcin, sweated and de-wooled 
on the beam. They are then swelled in a lime prepared from equal parts 
of quick-lime and sulphide, 4 kg. of each to 100 pelts. Ordinarily the 
fells from the soaks go into a used lime for 4-5 days, are then unhaired 
and put in a fresh sharpened lime for 4-5 days more. The swelling with 
sulphide, which does not withdraw hide substance, is the most important 
feature of this process. A dung bate is not suitable here, as for glace 
leather, but an acid bate as with lactic acid. This may be derived as a 
residue in the same manufacture. To carry out the scouring of the 
fells without loosening the hide substance, the swelling from the limes 
is meanwhile reduced by applying the residual acid liquor from the bran 
bate. The cleaned fells generally receive a weak bran bate to make 
them more receptive of the “Gar” which is composed of 3 per cent, alum, 
salt, 5 flour, and y barrelled egg, reckoned on weight of pelt. Latterly 
a 2 per cent, formaldehyde tannage has been substituted; this cannot 
be used in combination with albumin with which it reacts. W. J. K. 

Dyeing and Currying of Suede Leather. W. Eitner. Gerber, 19” [37] 
311-14. To produce the fine plush surface now demanded by fashion, 
careful mechanical treatment is required. The flesh of the leather is first 
faced on revolving disks coated with emery, the effect being to cut or 
shear off the fibers rather than a grinding. After a “broschiren” in luke 
warm water and wringing out or centrifuging, the moist leather is ground 
to the desired surface on the grain by holding against revolving hone 
rollers. Both machine operations are minutely detailed. The writer 
supplements his earlier papers on dyeing in Gerber of 1897, 1898. The 
fells are softened and stroked with pumice stone to open the pJush. 
Vegetable dyes are principally used, being precipitated by metallic salts, 
generally alum. Of this, 10 parts are dissolved in 50 parts boiling water 
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with addition of 0.9 parts chalk. The decanted solution is added to the 
dye decoction in amount insufficient to throw down all the color. Aniline 
dyes are added to strengthen the colors. For full, bright shades, titanium 
potassium oxalate is added with the alum. Copper and iron vitriols give 
dull and dark hues. \V. J. K. 

The Use of Antichlor in Vegetable Tannage. W. Ejtner. Gerber, 1911, 
[ 37 ] 297 - 9 - A special preparation in the market, designated “Citol Breil,” 
claiming to greatly improve leather if employed just before tannage, was 
examined by the author and found to be finely granulated sodium thio¬ 
sulphate. This salt does not forward tannage aside from what might 
come from its slight alkaline reaction and its promotion of diffusion. 
Attempts to utilize various salts on these scores have failed. The author 
has found antichlor to be a good preservative of hide in case of inter¬ 
ruption of the factory process. Trials of the “Citol” according to direc¬ 
tions failed to show any utility in leather making. W. J. K. 

Substitutes for Expensive Fats. W. Eitner. Gerber , 1911, [37] 325-7. 
Fish oil is the most valuable fat for leather, rendering it soft and water¬ 
proof. These properties are due to its tanning action, which is still 
greater in degras, moellon, etc., which are formed from fish oil in chamois- 
,age. Vegetable oils may be made to produce a similar effect to some 
extent when applied as fat liquor as used in chrome tannage; a perma¬ 
nent fat tannage results here, differing from ordinary greasing. Certain 
oils like castor oil produce on treatment with sulphuric acid (sulphonating) 
a degras substitute. The second important fat for leather is tallow. Its 
function is to thicken the fish oil, fill the leather and give it a soft feel; 
it also lightens the color while the fluid oils darken it. Mineral oils are 
useful in retarding the resinifying action of fish oils, in reducing the 
stickiness of wool-fat, and in filling leathers without harm. An oil of 
0.88 to 0.9 sp. gr. or a wax of 30° melting-point may economically prop¬ 
erly replace 25 per cent, or more of fish oil or tallow. Wool-fat is used 
also as a leather greese, but is properly a filler; it is becoming dear. Rosin 
oil, coal- and wood-tar oils can be used to some extent. W. J. K. 

The Governing Elements in the Tannage of Kips. W. Eitner. Gerber, 
1912, [38], pp. 1-3, 15-17, 29-31. The soaking often requires especial care, 
the crude stock being decidedly hard. In general, during the operation 
of soaking, it is not sufficient to restore the dry hide to its original soft¬ 
ness, but also to completely impregnate it with water in order to prepare 
it for the subsequent liming. Softening by mechanical treatment, as for¬ 
merly practiced and sometimes at present, does not do this last. On the 
contrary it is possible that a properly soaked hide, especially when chem¬ 
icals have been used, may not feel soft but even stiff. After a chemical 
or “sharpened” soak, an old lime should not be employed, for this may 
cause considerable loss of hide substance and lower the rendement. The 
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duration, of liming is from 5 to 10 days. For upper leathers where the 
best hides are used, the soaks are but slightly sharpened and the liming 
follows in the usual plan, in three successive limes to which calcin has 
been added; sulphide should not be used. It is better that the hide should 
swell in tanning than during liming. The tendency to excessive swelling 
in liming of kips which have been chemically soaked often leads to the 
fault of excessive bating in order to bring down the plumping, thereby 
weakening the pelt. It is not correct to remove lime plumping by the 
bate, for this hinders observation of the real office of bating, namely, 
removal of certain hide material. It is better to delime with acids before 
bating, and the cheap hydrochloric acid is just as well suited as the more 
expensive organic acids. The acid should be added portionwise to the 
bath and not too rapidly, else swelling results from excess of acid. To 
avoid the risk from free acid, preparations of ammonium butyrate have 
been substituted which form a soluble double salt with the lime. The 
delimed hides, if intended for sole leather are next watered to dissolve 
the lime salt. Hides for upper leather receive a dung bate or for the 
finer leathers one of the new substitutes, oropon, etc. A common error in 
small upper leather tanneries is the use of old pine liquors for the fore- 
tannage. Two cases of this sort from clients reporting defective grain 
as both loose and brittle are quoted. These troubles originate from too 
vigorous a bating and a subsequent wasting of the hide in the vats or at 
least a failure in sufficient filling. The brittle grain is due to presence 
of butyric acid in the old fermented liquors. During the long time (8 
days per vat) in these, the hide is hydrolyzed and a glue-like substance 
produced which on tannage gives a hard grain. This error is avoided 
in America where the tannage begins with sweet liquors. It is therefore 
better for upper leather kips to begin with a Japonica liquor of 6° which 
is strengthened from time to time, completing in 24-36 hours. This pre¬ 
vents the faults in grain, but to secure a full leather of good weight the 
old tannage in pine liquors will not do, for these are poor in tannin. It 
is advisable to strengthen the vats with gambier, or triumph quebracho 
extract; Argentine extract is entirely unsuitable. To maintain the maxi¬ 
mum secured by a rational tannage, careful attention should be paid to 
the greasing during currying. Only fats having tanning action are suited, 
such as fish oil, moellon, degras, sod oil; mineral oils fail. Other fats 
of animal or mineral origin will, however, give weight and make water¬ 
proof. These two classes of fats are best applied separately. The fish 
oil, moellon mixture, etc., is applied in the drum until the leather heats 
from chemical action, which is then left to finish as the leather dries in 
the open air. Suitable oils for filling are drummed in hot afterwards. 

W. J. K. 

Salted Hides in South America. A. R. Ledertechn Rundschau, i9 XI > 
pp. 385-6. This correspondent describes how the hides are prepared for 
transportation. If salt be sprinkled on or merely rubbed into the green 
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hide, the product will not withstand heat; salt brine must first be used. 
The stripped hides are let cool, trimmed and then left stand several hours 
in salt water of 5 0 B., then piled and the “blood water” left drain off. 
The salt bath proper then follows, 20° B., 12-16 hours. The hides are 
next spread out and piled, 6-10 kg. salt being strewed over each, similar 
to the layering in tan pits. Sometimes vats are used here to avoid too 
rapid drainage and drying of the hides. Sea salt gives the best resuPts. 
Pure salt is not usfed for strewing, but a mixture of l /$ new salt, Vs used, 
greasy salt to prevent too vigorous action on the hide. W. J. K. 

Testing for Fish Oils. Marcusson and von Huber. Chem. Rev. Fett u. 
Ears Ind. through Mat. Grasses , 1911, [4], 2377. By the action of bromine, 
fish oils give octobromides which differ from the hexabromides yielded 
by vegetable drying oils in being very difficultly soluble in benzol. In 
examining soaps, 10 cc. of total fat acids are agitated with 200 cc. of a 
solution containing 1 vol. bromine, 28 vols. glacial acetic acid, 4 vols. 
nitrobenzol, and left stand 1 hour; if no ppt. has formed, fish and drying 
oils are absent If a ppt. forms, it is let deposit 2 hours longer, then 
filtered, washed with ether, dried and weighed. It is then heated with 
200 cc. benzol to every 2 grams on the water-bath for hour (reflux 
condenser) ; if the solution is complete, fish oils are absent. If insolubles 
are present, they are filtered hot and dried. If on testing the melting- 
point there is no fusion below 200° but a partial decomposition with 
blackening at this temperature, fish oils are proved present. If the melt¬ 
ing-point is below 200°, a new extraction is made with benzol to elevate 
it. The hexabromides from drying oils melt at 175-180° without decom¬ 
position. 

Fish oils also give directly difficultly soluble bromides (of glycerides) 
with Halphen’s bromine solution; a negative result proves their absence. 
A ppt. may, however, be due to vegetable drying oils and the brominated 
glycerides cannot be distinguished. It is necessary to saponify and 
examine as above. W. J. K. 

A Practical Tawed Leather. Gerber-Courier, Jan. 20, 1912. Chrome 
leather has displaced alum tannage in many cases where white leather is 
required, especially where resistance to water is necessary. Tawed leather 
has the advantage in color, smooth grain, etc., and by impregnation with 
tallow may be made highly water-resistant Hides for white leather were 
formerly unhaired by scraping, but this is hard to do and is liable to 
injure the grain. Sweating is better, with special care not to let it proceed 
too far. The tan-bath is at about 90° F., and contains for 100 pounds 
white hide, 10 pounds alum, 6 pounds salt and from 15 to 18 gallons of 
water. In this the hides are milled for 2 or 3 hours, and lie 1 or 2 
days. After drying, the leather is moistened and worked to make it soft. 
Tallow heated to 190° F. is now worked into the flesh side until it begins 
to come through on the grain. When finished, the grain will be yellowish 
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white. If tan color is desired, the hides are dipped in an extract solution 
before tannage. By scudding out the fat from the grain an aniline dye 
or iron black may be applied. L. B. 


PATENTS. 

Staking Machine. English Patent No. 22,042. W. P. Thompson, 

Liverpool. 

Boarding Machine. English Patent No. 23,237. W. Farrar and S. 
Young, Bramley, near Leeds. 

Rubberizing Hides. English Patent No. 22,716. R. Withey, Bermond¬ 
sey, London. 

The hides are steeped in a hot solution of pure para rubber in benzine, 
coal-tar naphtha, benzol and carbon disulphide, and then transferred to a 
rotary steam-jacketed drum containing the same solution. 

Cylinder for Leather-shaving Machines. U. S. Patent No. 1,0x6,279. 

C. A. Lougee, Newark, N. J. 

Waterproofing Compound for Leather. U. S. Patent No. 1,016,137., 
P. F. Frost, Silverdale, Wash. 

The compound is two-thirds melted tallow, one-fourth oil of tar and 
one-twelfth melted rubber, with a luster-giving substance. 

Evaporating Apparatus. U. S. Patent No. 1,016,160. p. Kestner, Lille, 
France, assignor to Kestner Evaporator Co., Philadelphia. 

Machine for Removing Bark from Logs. U. S. Patent No. 1,0*5,898. 

Fred Libert, Green Bay, Wis. 

Separator for Vacuum Pins. U. S. Patents Nos. 1,015,629 and 1,015,704. 
George M. New hall, Philadelphia, Pa. 

Apparatus for the Evaporation to Dryness of All Liquids, Tanning 
Extracts, Etc. French Patent No. 429,564- R. Joya, Isere, France. 

A wheel dips into the liquid, and revolves in a space through which a 
current of warm air is forced. The dried material is automatically scraped 
off the slowly revolving wheel. 
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COUNCIL MEETING. 

A meeting of the Council was held in New York City, Friday, 
March 1st, the following members being present:—Messrs, 
Veitch, Griffith, Reed, Teas, Hoppenstedt, Small and Oberfell. 

H. C. Reed, F. H. Small and J. H. Yocum were appointed a 
committee to re-write the method of tannin analysis and to report 
by April 1st. 

The following subjects were selected for collaborative com¬ 
mittee work: 

The Disposal of Tannery Waste, F. P. Veitch, Chairman. 

Analysis of Fats and Oils, C. R. Oberfell, Chairman. 

The Determination of the Acidity of Liquors and the Matter 
of a Proper Preservative. Ionization, Lloyd Balderston, Chair¬ 
man. 

Leather Analysis, F. P. Veitch, Chairman. 

Proper Sampling of Leather for Analysis, F. H. Small, Chair¬ 
man. 

Salt Stains on Hides, J. H. Yocum, Chairman. 

The Detection and Estimation of Tanning Materials in Admix¬ 
ture, A. W. Hoppenstedt, Chairman. 

The Analysis of Sulphite Cellulose Extracts, F. H. Small, 
Chairman. 

Color Tests for Tanning Materials, A. W. Hoppenstedt. 

The Analysis of Lactic Acid, the Secretary authorized to select 
a chairman of the committee. 

The Editor was instructed to publish the following recommen¬ 
dations which occurred in the report of the Leather Analysis 
Committee for 1911. The Council has decided that these are 
merely explanatory of the determination of fats and oils in leather 
and as such has decided to incorporate them in the method, unless 
there is serious objection. 

Recommendations: 

I. For fats, in the sentence after leather insert “Placed 
loosely.” 

2. At the end of the first sentence insert “syphoning should 
occur from 8-10 times per hour and continue 6-10 hours with 
leathers containing much grease.” 
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This paragraph of the Official Method for Leather Analysis 
will therefore read as follows: 

(3) Fats: 

Extract 5 to io grams of air-dry leather placed loosely in a 
Soxhlet apparatus until free from grease, using petroleum ether 
boiling below 8o° C. Syphoning should occur from 8-10 times 
per hour and continue 6-10 hours with leathers containing much 
grease. Evaporate off the ether and dry to approximately con¬ 
stant weight. 

Or, if preferred, extract 30 grams of leather as described 
above. In the latter case, the extracted leather, when freed of 
solvent, may be used for the determination of water-soluble 
material. 


TANNIN PLANTS OF PARAGUAY. 

Exhibited at the International Agricultural Exposition, 
held at Buenos Aires, 1910 . 

By. Dr. W. W . Stockberger. 

The tannin plants discussed in this paper comprise those listed 
in the catalogue of the Paraguay exhibit 1 at the International 
Agricultural Exposition, Buenos Aires, 1910. Some of the 
species mentioned occur in other countries and certain ones have 
been more or less thoroughly examined with respect to their 
possible utilization as a commercial source of tannin. Supple¬ 
mental y notes on these and some related species have been added. 
The plants are arranged according to the family to which each 
belongs, and the italicised specific name of each is followed by 
the native name in parenthesis. Percentages of tannin refer to 
the bark except where otherwise stated. 

Following is the list of plants: 

FAMILY PALMAF. 

Cocos romunzorfhana Cham. (Pindo) contains 6.6 per cent, 
tannin, used by the natives to tan fine hides. A palm-tree abun¬ 
dant in all the forests along the coast where it is inconsiderately 
destroyed in order to obtain the leaves which make fine green 
forage for the droves of mules used by the lumber firms. 

1 Catalogo descriptivo de los productos expuestos por la Estacion 
agron6mica de Puerto Bertoni, Paraguay, Asuncion, 1910. 
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FAMILY ANONACEAE. 

Rollinia sp. (Aratiku gwazu) contains 4.2 per cent, tannin. A 
tree, often quite tall, common in the forests and well known for 
its fruit. The thin bark abounding in bast fibers is easily re¬ 
moved. Color when freshly broken, grayish. 

The bark of R. salicifolia Schlecht., which occurs also in 
Brazil, is used as an astringent. According to Peckholt 2 the 
leaves and roots of the Brazilian species R. sicberi D. C., and the 
unripe fruit and bark of R. exalbida Mart., are used as astrin¬ 
gents. 

FAMILY LAURACEAE. 

Ocotca sp. (Yhva-ika) contains 10.8 per cent, tannin accom¬ 
panied by a mucilaginous substance in large proportions. The 
bark contains few fibers, and the color when freshly broken is 
grayish. A stout tree, often quite tall, common in the forests 
of Paraguay, utilized at times for its timber. 

A species of this genus, O. bullata E. Mey., which occurs in 
Cape Colony, South Africa, contains according to Juritz 3 5.8 per 
cent, tannin. 

FAMILY CAESALPINIACEAE. 

Apuleia praccox Mart. (Yhvihra-pere) contains 10.7 per cent, 
tannin. Bark smooth, somewhat difficult to remove, color when 
freshly broken pale yellow. A stout tree, fairly common, used 
for lumber. 

Copaifera lansdorfii Desf. (Kupaih) contains 16.6 per cent, 
tannin and a certain proportion of resinous matter. Bark thick, 
ligneous, the corky layer readily breaking into small fragments, 
fracture whitish red. A tree with well developed trunk, abun¬ 
dant in the forests along the course of the river Monda-ih, rare 
in other places. It is from this tree that the Jesuit Missionaries 
extracted a fragrant balsam known in commerce under the name 
balsam copaiba. 

In Guiana the bark of C. bractcata Benth. is said to be used 
for tanning. 4 

2 Peckholt, Th. “Heil- und Nutzpflanzen Braziliens aus der Familie der 
Anonaceae,” Bcrichte d. deut. Pharm. Ges., 1897, p. 450. 

3 Juritz, C. F., “ Noodzakelijkheid voor georganiseerd scheikundig 

onderzoek in de Kaapkolonie: looistofbepalingen,” Landbouwjourtiaal 
Kaap de Goede Hoop , 1905, p. 538. 

4 Niederlein, G., “ Ressources v£g£tales des Colonies fran9aises,” Paris, 
1902. 
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FAMILY MIMOSACEAE. 

Enterolobium timboinu Mart. (Timbo) contains 22.3 per cent, 
tannin and a certain quantity of resinous matter. Bark thick 
with corrugated epidermis and woody bast, fracture of the young 
bark white, mature bark reddish. A tree frequently attaining a 
very large size, quite common, and utilized for lumber. Re¬ 
garded by the natives as a superior tanning material which gives 
a special quality to the leather. 

The bark and pods of E. cyclocarputn (Jacq.) Griseb., occur¬ 
ring in Mexico and Central America, are said to be rich in tannin. 

Inga aflinis D. C. (Inga gwazu) contains 25.8 per cent, tannin. 
Bark smooth, brittle, very deficient in bast fibers, easily sepa¬ 
rated from the trunk, fracture whitish red. A tree, sometimes 
quite stout, growing in profusion on the banks of rivers and 
small streams. 

Mitnosa sp. (Yukeri guazu) contains 10.8 per cent, tannin. 
Bark thick, epidermis somewhat corrugated and quite ligneous, 
fracture dark red. A tree with spiny branches, common in cer¬ 
tain places. 

The roots of the Indian species M. pudica L. contain 10 per 
cent, tannin 5 and the bark of M. farinosa Gris, from Argentina 
yields 3.9 per cent. 8 In China the bark of M. sensitiva L., which 
occurs in Central America and the East Indies, is used as an 
astringent. 7 

Peltophorum dubium Taub. (Yhvihra puihta) contains 31.2 
per cent, tannin and a large quantity of coloring matter. Bark 
thick and corrugated, exceedingly ligneous, easily detached from 
the trunk in long strips, fracture red. A tree, widely used for 
timber, at times reaching an extraordinary size, common through¬ 
out the entire region. 

Pipiadenia rigida Benth. (Kurupaih-ra puihta) contains 28.2 
per cent, tannin and coloring matters in moderate proportions. 
Bark ligneous, epidermis checked and corrugated, easily detached 
from trunk, fracture pale rose. A tall tree at times rivalling the 

5 Hooper, D., “ Indian tanning materials,” Arner. Jour . Phattn ., Vol. 
24, 1894, p. 377 - 

6 Levi, L. E. and J. F. Sigel, ‘‘Analysis of Cuban and Argentine barks, 
woods, leaves and fruits,” Hide and Leather , 1905. 

7 Dekker, J., Bull. Kolo. Museum, Haarlem No. 35, 1906, p. 127. 
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large cedars in size. Another common species known as Kuru- 
paih-ra moroti is equally rich in tannin. 

The bark of P. cebil Gr., from the Argentine, is reported to 
contain 15 per cent, tannin. 8 

FAMILY FABACEAE. 

Dalbergia sp. (Yhsapih-ih) contains 5.8 per cent, tannin. Bark 
smooth, easily removed, slightly ligneous, fracture blackish. A 
stout tree which is very abundant. 

A decoction of the bark of the Indian species D. latifolia Roxb., 
according to Dekker, 9 is very astringent. 

FAMILY MELIACEAE. 

Cabralea sp. (Cancharana) contains 5 per cent, tannin in the 
young bark. Mature bark rather thick, somewhat fibrous, a little 
hard to remove and of whitish fracture. A well-developed tree, 
used at times for lumber, profusely abundant in the forests. 

“Cedrcla tubiflora” (?) (Cedro) contains 12.6 per cent, tannin. 
Bark quite thick, composed of tenuous and fibrous layers super¬ 
posed; corky portion fissured; easily removed, fracture irregular, 
reddish. A tree common in the entire region, widely used for 
timber. Two other species also occur which contain about the 
same per cent, of tannin. 

Guarea sp. (Guare) contains 10.02 per cent, tannin. Bark 
ligneous, easily removed, fracture whitish. A tree of medium 
development, abundant. 

Aimong other species of this genus containing tannin are 
G. grandiflora, D. C., Java, and G. trichUioidcs L., Guiana, the 
bark of which is used in tanning. 10 

Trichilia hicronymi Griseb. (Kaatigua moroti) contains 23 per 
cent, tannin and a large proportion of coloring matter in the bark, 
which is smooth, readily removed in longitudinal strips, easily 
broken. The fracture is whitish red. A small tree common every¬ 
where, the bark of which is frequently used by the natives to 
tan hides and to dye cotton fabrics a yellow rose color. 

8 Levi, L. K. and J. F. Siegel, “Analysis of Cuban and Argentine barks, 
woods, leaves and fruits,” Hide and Leather , 1905. 

9 Dekker, J., “ De looistoffen,” Bulletin Koloniaal Museum, Haarlem, 
No. 35, 1906, p. 132. 

10 Hohnel, F. R. von, “Die Gerberinden,” Berlin, 1880. 
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Trichilia catigua A. Juss. (Kaatigua puihta) contains 20.5 per 
cent, tannin and a heavy proportion of coloring matter. Fracture 
of the bark, dark orange. In other respects like the preceding 
but somewhat less appreciated as a tanning agent, since it gives 
a harshness to the leather. 

FAMILY EUPHORBIACEAE. 

Alchornea triplinervia Muell. (Tapia gwazti-ih) contains 11.7 
per cent, tannin. Bark quite thick, without bast fibers, texture 
granulose and fragile, easily removed, fracture reddish. A well 
developed and abundant tree. 

“Croton succxrubrum” (?) (Sangre de Drago) contains 11.7 
per cent, tannin and a resinous matter of a penetrating odor. 
Bark smooth, thin, quite fibrous, easily removed from sap-wood, 
fracture white. A small tree, abundant along the rivers but rare 
in the forests of the uplands. 

FAMILY SAPINDACEAE. 

Allophylus edulis Radik. (Koku) contains 10 per cent, tannin. 
Bark smooth, thin, without bast fibers, somewhat adherent to 
the sap-wood whence very difficult to remove, fracture yellowish 
white. A small tree common in certain places but of scant 
development. 

Cn^pania uraguensis Hook & Arn. (Kambuata) contains 17.5 
per cent, tannin. Bark rather thick, ligneous, very adherent to 
the sap-wood, removable only in small pieces by hammering, 
fracture reddish. A tree of moderate dimensions, characteristic 
of the forests bordering the rivers and small streams. 

Cupania vemalis Cambess. (Yaguarataih) contains 15 per cent, 
tannin. Bark smooth, somewhat ligneous, easily removed in 
large strips, fracture pale rose. Small tree more common than 
the preceding species. 

Cupania sp. (Cedrillo) contains 15.8 per cent, tannin. Bark 
thin, fibrous, somewhat adherent to the sap-wood, fracture whit¬ 
ish rose. A small tree of scanty development, usually growing in 
low places on banks of rivers and small streams. Preferred by 
the natives for tanning fine skins. 
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FAMILY CUTTIFERAE. 

Rhecdia brasiliensis Planch & Trianan. (Pakuri) contains 21.6 
per cent, tannin and a small proportion of resinous and coloring 
matters. Bark smooth, easily removed, brittle, fracture pale red. 
A fruit-bearing tree, well known, and common in the forests, 
height ranging from 12 to 14 meters, but small in diameter. 

FAMILY MYRTACEAE. 

“Britoa fragrantissima” ( ?) (Yhvaviro) contains 9.2 per cent, 
tannin. Bark smooth, thin, somewhat fibrous, easily removed, 
fracture whitish. A small fruit-bearing tree of small develop¬ 
ment. Grows in abundance at times in the old “capueras.” 

“Campomanesia guavira' (?) (Yhvavira) contains 11.6 per 
cent, tannin. Bark thin, fibrous, difficult to separate from the 
trunk, fracture whitish yellow. A fruit-bearing tree known and 
esteemed in all parts of the country, frequently reaching large 
size, common everywhere. 

Eugenia brasiliensis Lam. (Yhva-poroitih) contains 43.4 per 
cent, tannin in the mature bark, 16.6 per cent, in the dry leaves 
and 11.6 per cent, in the wood with little resinous and coloring 
matter. Bark whitish externally, smooth; without bast fibers, 
very adherent to the sap-wood, especially when the flow of sap is 
scanty, fracture color of hazel-nut. Well known fruit-bearing 
tree from 5 to 10 meters high, 30 to 45 cm. in diameter. Abun¬ 
dant in the forests where in certain low places it forms dense 
thickets. 

Eugenia michellii Lam. (Nangapirih gwazu) contains 28.5 per 
cent, tannin and very little other extractive matter. Small tree 
5 to 7 meters high, small diameter. Bark smooth and thin, some¬ 
what ligneous, fracture whitish. Abundant in low grounds, on 
banks of small streams and rivers, together with other species of 
the same genus, similar and all more or less tanniferous. 

Eugenia pungens Berg. (Yhva viyu) contains 10.8 per cent, 
tannin. Bark thin, smooth, exceedingly adherent to the sap- 
wood and very difficult to remove, texture fragile, fracture cinna¬ 
mon color. A fruit-bearing tree, as well known and valued as 
E. brasiliensis , but larger in size and less common. 

Eugenia sp. (Regalito) contains 15.8 per cent, of very pure 
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tannin. Bark smooth, not very thick, adherent to the sap-wood ; 
removable only in small pieces, fracture color of hazel-nut. A 
small tree 5 to 7 m. high, 15 to 25 cm., in diameter. Less abun¬ 
dant than the other species of the same genus. 

Eugenia sp. (Yhvajhay puihta gwazu) contains 28.7 per cent, 
tannin. Bark smooth, thin, without bast fibers, easily removable, 
fracture whitish. A tree 10 to 12 meters high, 30 to 50 cm. in 
diameter, not very abundant. 

This genus is widely distributed and many of its species con¬ 
tain a relatively high per cent, of tannin. Hooper 11 found 19 
per cent, in the bark of E. jambolana Lam., from India, 12.4 
per cent, in E. jambos L., from Brazil, 16.1 per cent, in £. arnot- 
tiana Wight, 11.9 per cent, in E. montana Wight, and 10.1 per 
cent, in E. caryophyllifolia Wight; Maiden 12 reported a content 
of 16.9 per cent, in the bark of E. smithii Poir, from Australia, 
and Hohnel 13 16 to 17 per cent, in E. maire A. Cunn., from New 
Zealand. The bark of E. opcrculata Roxb., from Sumatra, 
according to Bernardin, 14 and that of E. ovigera Brongn. and Gr., 
from New Caledonia, according to Niederlein, 15 is used for 
tanning. 

“Myrtus cdulis'’ (?) (Yhva mbopi) contains 21.8 per cent, 
tannin. Bark thin, smooth. Somewhat difficult to remove, frac¬ 
ture whitish. 

FAMILY SAPOTACEAE. 

Bimiclia obtusifolia R. and S. (Pihkasurembiu) contains 8.4 
per cent, tannin. Bark smooth, somewhat ligneous, easily re¬ 
moved, fracture whitish yellow. A tree of moderate size, some¬ 
what abundant. 

FAMILY APOCYNACEAE. 

Aspidiosperma polyneuron Muell. (Palo Rosa) contains only 
2.6 per cent, tannin. The wood contains a pink coloring matter 

11 Hooper, D., “ Indian Tanning Materials,” The Agricultural Ledger , 
Calcutta, 1902, No. 1. 

11 Maiden, J. H., ‘‘The Useful Native Plants of Australia,” London, 
1889, p. 327. 

18 Hohnel, F. R. von, “Die Gerberriiulen,” Berlin, 1880. 

14 Bernardin, M., “ Classification de25o matures tannantes,” Ghent, 1872. 

15 Niederlein, G., “ Ressources v6g£tales des Colonies francaises,” 
Paris, 1902. 
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of possible usefulness. A tall, stout tree, yielding excellent tim¬ 
ber, at present neither well known or much used. Found only 
in some places in Parana north of the parallel of 26°. 

The White Quebracho, A. qucbracho-blanco Schlecht., from 
the Argentine, contains in the wood about 3 per cent, tannin, in 
the leaves 27 per cent, and in the bark 4 per cent. 16 

FAMILY BIGNONIACEAE. 

“Tecoma ipe araliacea” (?) (Lapacho) contains 5 per cent, 
tannin. Bark thick, bast fibers abundant, epidermis and corky 
portion cracked or fissured, easily removed, fracture whitish. A 
well known and common tree, one of those most used for timber. 

According to Niederlein 17 the bark of T . leucoxylon Mart., 
from Guiana, is used in tanning. 

U. S. Dept, of Agriculture, 

Bureau of Plant Industry. 


THE VALUE OF THE NON-TANS IN TANNING MATERIALS 
AND EXTRACTS . 1 

By Dr. J. Gordon Parker and J. R. Blockley, M. Sc. 

The experiments recorded in this paper were undertaken as 
an attempt to determine what influence the non-tanning matters 
in an extract or material have on the penetration of the tanning 
matters, on the increase in weight of leather and what leather 
forming properties the “non-tans” possess. This subject has 
been investigated by one of us by experiments on a practical scale 
(Journal of the Society of Chemical Industry, March 31, 1910), 2 
but it had not been determined by chemical methods what part 
the non-tans actually played. In the paper referred to, it is stated 
)that “This question has become more acute of late years, owing 
to the introduction of closed autoclaves for the extraction of the 
wood in the manufacture of extracts, instead of open extraction 

16 Moller, Jos., “ Ueber das Quebrachoholz, ” Dingier's Polytech. Jout 
Vol. 230, 1878. p. 481, 845. 

17 Niederlein, G., “Ressources v£g£tales des Colonies francaises,” Paris, 
1902. 

V. s. C. /., Vol. 30. No. 24, p. 1433-7* 

2 This Journal, Vol. 5, p. 297. 
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vats. This has resulted in the manufacture of what are com¬ 
monly called ‘pressure extracts/ i. e., extracts which are manu¬ 
factured by extracting the material from which they are made 
under pressure of one or two atmospheres.” The result of this 
pressure extraction is that there is a greater yield of soluble 
substances, but also a decomposition of a certain amount of tannic 
acid. This shows itself in the analysis, for in the extract ob¬ 
tained by pressure extraction, the amount of non-tans is very 
much higher than in the extract obtained by open extraction. It 
is sometimes claimed that this higher percentage of non-tans 
penetrates the fibers of the leather and thus gives a higher yield. 
This is particularly the case, it is stated, with drum tannage. 
The object of this investigation was, therefore, to find out how 
far the non-tans in an extract do actually penetrate the fibers 
and give weight to the leather. From the experiments already 
published it was concluded that as regards actual tanning of 
leather, better results were obtained both for weight and firmness 
with an extract containing a low percentage of non-tans, or at 
least, it was claimed that the higher percentage of non-tans had 
not in any way contributed either to weight or firmness. 

In the following experiments, pieces of pelt were tanned out 
in liquors made from various extracts. These liquors were made 
to contain varying percentages of non-tans by the addition of 
“non-tanning” matters separated from the original extract. 
Liquors were thus obtained containing the same percentage of 
tannin, but varying percentages of non-tans. By tanning out 
pieces of pelt in these liquors the influence of the amount of 
non-tans on the rate of penetration of the tan and on the yield 
of leather could be ascertained. 

A 1 . Experiments with Chestnut Extract. 

The first series of experiments was carried out on a well-known 
chestnut extract. This extract gave the following figures on 
analysis by the official I. A. L. T. C. method: 


Per cent. 

Tanning matters. 28.6 

Non-tanning matters. 12.5 

Insoluble. 0.9 

Water. 58.o 


100.0 
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A solution containing nothing but non-tanning matter was made 
from this extract as follows: 

Thiee hundred and twenty grams of the extract were dissolved 
in 2 liters of distilled water and 2 liters of 5 per cent, gelatine 
solution were added. This caused the precipitation of most of 
the tanning matters. The completion of the detannization was 
effected by churning with chromed hide powder as in the ordinary 
I. A. L. T. C. method of tannin analysis. Total detannization 
cannot be effected with gelatine alone as the end point is not at 
all defined, but by adding too little gelatine to precipitate the 
whole of the tannin and then completing the detannization with 
hide powder, results were obtained which agree fairly closely 
with the results to be expected from the official analysis of the 
extract. That is, the amount of “non-tans” in the resulting solu¬ 
tion was nearly the amount calculated from the original analysis. 
In this way a solution containing 1 per cent, of non-tanning 
matters was obtained. 

By means of distilled water and of this solution of non-tans, 
solutions of the extract were made as follows: 

A. Two hundred and ten grams extract dissolved in 2 liters 
of water giving a solution of 3 per cent, of tans, and 1.31 per 
cent, non-tans and of Barkometer strength of 15 0 . 

B. Two hundred and ten grams extract dissolved in 1 liter 
of water and 1 liter of the non-tan solution, giving a solution of 
3 per cent, of tan, 1.81 per cent, non-tans and of Barkometer 
strength of 17 0 . 

C. Two hundred and ten grams extract dissolved in 2 liters 
of the non-tans solution, giving a solution of 3 per cent, of tan, 
2.31 per cent, of non-tans and Barkometer 19 0 . 

Calculated back on the original extract the figures give: 

Per cent, of tan Per cent, of non-tans. 


A-. 28.6 12.5 

B . 28.6 17.3 

C . 28.6 22.0 


Pieces of pelt from a butt in as uniform a condition as possible 
were cut up into strips of 2 inches by 4 inches and delimed with 
boracic acid. Three of these pieces were taken for each test. 
Tannage was commenced in liquors of p2 per cent, of tan and 
was continued until no further absorption took place, finally fin- 
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ishing the tannage in liquors containing 3 per cent, of tan. The 
liquors were strengthened up gradually and uniformly for the 
three tests. The pieces were tanned in jars which were put in a 
rotating churn for several hours per day, the tannage taking 
three weeks. At the end of this time the pieces were taken out, 
scoured, oiled, partially dried, rolled and dried out. Samples 
were taken during the tannage and analyzed and the finished 
leathers were analyzed. The following table shows the amount 
of absorbed matter per 100 parts of original hide: 


A After3daya Alter 10 days After 21 days 

A. 59-7 87.3 98.0 

B. 52.5 85.0 96.0 

C. 51.3 85.0 96.4 


It will be seen from these figures that the amount absorbed with 
an excess of non-tans is less than with no added non-tans, a 
result in accordance with Stiasny’s work ( Collegium, 1909, p. 
395). At first the penetration is considerably retarded but the 
total amount absorbed after complete tannage is almost the same. 
To see if the tan which had been absorbed had actually com¬ 
bined with the hide fiber the resulting leathers were analyzed with 
the following results: 

Matter 

Moist- washed out Mineral Hide Combined Decree of 


ure by water matter substance tannin tannage 

A. No added non¬ 
tans. 14.0 12.6 0.8 42.6* 30.0 70.4 

B. 5 per cent, non- 

tans added.14.0 13.0 0.8 43.1 39.1 67.5 

C. 10 per cent, non¬ 
tans added. 14.0 13.3 0.8 43.0 28.9 67.2 


Although the total amounts of leather formed from the three 
solutions do not vary very much, it will be seen that the quality 
of the leather produced is not the same in each case. The figures 
in the second column give the amount of soluble matter in the 
leather, i. e., the amount of matter which can be washed out by 
water. The leather tanned with the excess of the non-tans con¬ 
tains more of this than the others do. 

The figures in the last column give the amounts of tanning 
matter actually combined with 100 parts of hide fiber, and the 
“degree of tannage” is the best criterion of the amount of actual 
tannage which has taken place. It will be observed that the most 
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thorough tannage has taken place when there was no excess of 
non-tans, and it appears that the non-tans have a retarding influ¬ 
ence on the penetration of the tannins. 

A further series of experiments were made on the same extract 
and in the same way as the above, with the exception that the 
pieces of leather were not tanned in rotating jars but merely by 
suspension. This was to make the two series run as parallel as 
possible to the drum method, and to the ordinary suspension 
method of tannage, respectively. The strengths of liquors were 
the same as for the previous tests and the time of tannage was 
the same. The results of the analysis of the resulting leather 
were as follows: 


Moist¬ 

ure 

A. With no added 

non-tans. 14.0 

B. With 5 per cent, 
added non-tans. 14.0 

C. With 10 per cent, 
added non-tans. 14.0 


Matter 

Mineral washed out Hide Combined Decree of 


matter 

by water 

substance 

tannin 

tannage 

1.0 

12.1 

44.8 

28.1 

62.7 

1.0 

12.3 

45-6 

27.I 

59-4 

I.o 

12.3 

46-5 

26.2 

56.4 


In this “still” tannage the amount of water soluble matter is 
about the same for each case, but the degree of tannage shows 
even wider divergencies than is the case of the “drum tannage,” 
a difference of 6 existing between the degrees of tannage of the 
leather tanned with no added non-tans, and of the leather tanned 
with 10 per cent, of added non-tans. 


B. Tests with Oakwood Extract . 

The oakwood extract used was one well known on the market. 
The I. A. L. T. C. method of analysis gave: 


Per cent. 

Tannin. 29.0 

Non-tannin. 14.7 

Insoluble. 0.2 

Water. 56.1 


100.0 

A solution containing only non-tans was made as before by 
detannizing first with gelatine and finally with chromed hide 
powder. In this way a 1 per cent, solution of non-tans was pre¬ 
pared. With distilled water and with this solution of non-tans, 
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liquors containing the same percentage of tan but different per¬ 
centages of non-tans were obtained: 

Per cent. Per cent, 

of tan. of non-tan. Barkometer 


A. 3.0 1.5 )8° 

B. 3.0 2.0 20° 

C. 30 2.9 24 0 


Calculated back on the original extract the figures give: 

Per cent, of tan. Per cent, of noti-tans. 


A. 29.0 14.7 

B. 29.0 19.5 

C. 29.0 28.0 


Pieces of pelt were taken as before, cut into strips, delimed and 
tanned in liquors made from the above solutions. Tannage was 
commenced in liquors containing 0.5 per cent, of tan and finished 
in liquors containing 3 per cent, of tan, the liquors being uni¬ 
formly strengthened for the three tests. The resulting leathers 
were finished and dried out as before and on analysis gave the 
following figures: 

Mineral Water solu- Hide sub- Combined Degree of 
Moisture matters ble matter stance tannin tannage 


A. No added non- 

tans. 14.0 0.4 15.2 47.2 23.2 49.2 

B. 5 per cent. non. 

tans added. 14.0 0.4 15.3 47.5 22.8 48.0 

C. 13 percent, add¬ 
ed non-tans. 14.0 0.4 15.3 49.0 21.3 43.5 


The amount of water soluble matter is the same in each case, 
but the amount of tan actually combined with hide fiber shows 
very great variations. Here again the presence of the additional 
non-tans exerts a retarding influence on the penetration of the 
tan. 

Still Tannage . 


A similar series of experiments was conducted, tanning out 
the pieces of leather by suspension only without giving any 
“drumming.” The results were very similar to the above and 
the non-tans played the same part in reducing the amount of tan 
combined with the fibers. 

C. A third series was carried out to bring the conditions as 
close as possible to the conditions which actually* obtain in 
practice. 
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It might be argued that the above experiments do not give a 
fair indication of what is likely to take place in practice. The 
chief objection which could be urged would be that the tannage 
was conducted in liquors which contained no natural acids. To 
meet this objection the following plan was adopted:—A solution 
of non-tanning matters was made from the same chestnut extract 
as in the first series (A), and solutions of the same percentage 
of tan but different -percentages of non-tans were prepared as 
before, but to each of these solutions was added the same quan¬ 
tity of a tan liquor taken from a top suspender liquor and con¬ 
taining a fair amount of acidity. The addition of such a liquor 
made the resulting liquors more closely approach the liquors 
actually used in practice. 

Solutions were thus made as follows: 


Per cent, of tan. Per cent, of non-tans. 

A. 3 -o 

B. 3.0 1.81 

C. 3.0 2.31 


and to 2 liters of each of these solutions was added 500 cc. of 
suspender liquor of acidity 10 cc. = 15 cc. N/20 lime water. 

Pieces of pelt were taken as before and tanned out in the above 
solutions. After tanning they were taken out and finished as 
before and analyzed. Two series were performed, one in rota¬ 
ting jars and the other by suspension. The leathers tanned in 
the first series, i. c., by the drum tannage, gave the following 
results on analysis: 

Moi«t- Mineral Water aolu- Hide sub- Combined Degree of 


ure ash ble matter stance tannin tannage 

A. No added non¬ 
tans. 14.0 0.7 11.1 48.1 26.1 54.3 

B. 5 per cent, add¬ 
ed non-tans. 14.0 0.8 10.9 47.7 26.6 55.8 

C. 10 per cent, add¬ 
ed non-tans. 14.0 0.6 10.7 49.5 25.2 50.9 


The same general effect is apparent as in the first series 
although not to such a large extent. The difference in the degrees 
of tannage between the leather tanned with no added non-tans 
and with 10 per cent, added non-tans, is 3 ]/i in favor of the 
former. 

A similar series to the above was performed but the pieces 
were tanned by suspension instead of by the drum: 
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Moist- 

Mineral 

Water solu- 

Hide sub- 

Combined 

Degree of 


ure 

ash 

ble matter 

stance 

tannin 

taunage 

A. No added non- 

tans. 

14.O 

0.6 

9.2 

48.4 

27.8 

57-4 

B. 5 per cent, add- 

ed non-tans. 

14.O 

0.4 

8.8 

51-4 

25 4 

49 4 

C. 10 per cent, add- 
ed non-tans. 

14.0 

0.4 

9.8 

50.8 

25.0 

49 -o 


The effect of the non-tans on the penetration of the tannin 
was more marked than with the drum tannage, there being a 
difference of 8 between the degrees of tannage produced by solu¬ 
tions A and C. 

It appears from all the above experiments that the non-tanning 
matters have a retarding influence on the penetration of the tan 
and that the total yield of leather is reduced. 

One influence of the non-tanning matters is in the production 
of acidity. Some of the liquors used in the above tests were 
allowed to stand, and the amount of acid developed was meas¬ 
ured from time to time. In every case the amount of acid was 
greatest in the liquors with the most non-tans. The following 
table shows the results of two of the series: 

1. Chestnut. 


C.c.s. of N/20 lime water per 10 c.c.s. liquor 
After 1 month After 2 months 

A. 6.4 6.6 

B. 7.0 7.3 

C. 7-5 8.1 

2. Oakwood. 

C.c.s. of N/20 lime water per 10 c.c.s. liquor 
After 1 month After 2 months 

A. 5.0 5.8 

B.. 58 6.9 

C. 8.5 9-5 


The effect is the one naturally to be expected, that the non¬ 
tans produce acids by fermentation. 

DISCUSSION. 

The Chairman said that the paper claimed to have established 
two points. First, that the absorption of tannin was delayed by 
the presence of non-tanning materials, and secondly, that the 
non-tans were not absorbed. It seemed to him that the first con¬ 
tention was clearly proved, for on the results obtained there was 
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evidence of a retardation of the absorption of the tannin. But 
on the second point he desired to ask whether there was not 
sufficient variation in the non-tannin substances to make it a 
matter for consideration how the non-tans with which they 
experimented should be prepared. The authors had prepared 
their non-tans by removing the tannins by means of hide. Was 
there not a danger that by selective absorption the more readily 
available non-tans had also been removed? If so^ the rate of 
absorption of the residual non-tans would not be that of what 
might be termed a whole extract. 

Mr. C. F. Cross said that the authors would agree there must 
be a linking series of carbohydrate bodies derived from the 
parent wood (or bark) substances which undoubtedly played a 
very direct and specific part in tanning processes. It was also 
clear that by removing them, as had been done in this case, the 
tanning liquors were fractionated in a very artificial way, con¬ 
sequently the incidence of the argument was limited to a tech¬ 
nical point as between himself and extractors. He thought Dr. 
Parker would admit there was a larger question remaining to be 
solved by tanners: that was, what was the function in the tan¬ 
ning process of this series of colloidal carbohydrate “non-tans” 
which existed in association with the aromatic tanning bodies 
and in the plant, and what useful modifications of the process 
might be expected from additions of such non-tans? 

Mr. W. P. Dreaper asked Dr. Parker exactly what he thought 
was the part played by gallic acid. Under modern conditions of 
analysis in tanning, the whole trend seemed to be to prevent the 
absorption of gallic acid by the material which was used to deter¬ 
mine the percentage (say 30 per cent.) of “tannin” present. 
Some few years ago Mr. Wilson and he (/. S. C. /., 1906, 
25 , 515) had read a paper dealing with the absorption of gallic 
acid by tannic acid coagulum, and they proved, in addition to 
the fact that gallic acid was absorbed, it materially altered the 
physical nature of the coagulum. If the authors were working 
in the presence of gallic acid and calling the non-tans something 
which was minus gallic acid, were they correct in making the 
tests recorded and assuming, as the Chairman said, that the non- 
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tans dealt with in this paper really represented the ordinary non¬ 
tans as gauged by analysis or actual working? 

Dr. S. Rideal said it seemed to him that the question was 
whether it was necessary to form a definite compound of the 
tannin with the hide substance in the finished article, or whether 
the leather user was content to buy a product which had weight 
and other desirable properties. If the 70.4, the 67.5, and the 
67.2 were the ultimate percentages they could get by the intro¬ 
duction of tannin into the hide substance, and those figures prac¬ 
tically represented the finished product, it was obvious that the 
first one, the 70.4, was a better tannage than the one with 67.2; 
but as they had all three been done at the same time, and the 
weight in the second and third was less, some of the other sub¬ 
stances had gone in to make up the 100 per cent, of the total 
weight, and one would like to know, before passing a final 
opinion, what the general physical properties of these finished 
products were, and not simply base an opinion on the percentage 
of tannin in the three. He would have liked to have known 
something of their tensile strengths and their waterproof capaci¬ 
ties, their loss of weight on wearing, and attrition tests before 
giving a definite answer to that particular question. 

Mr. J. R. BlocklEy, in reply, said their method of preparing 
the non-tans was to take a solution containing the extract as it 
was and detan it, first with gelatine and then with hide powder, 
so that the final product was similar to that obtained in tannin 
analyses, and the whole question was to see if the non-tans, as 
given by analysis, really did affect the penetration of the tans. 
The differences between some of the tanning and non-tanning 
matters were not so well known that any very definite distinc¬ 
tion could be drawn between them except by the method of the 
hide powder analysis, and he thought in that case it had been 
clearly shown, as given by this means of differentiating them 
from the tannins, that the non-tans did retard the penetration of 
the tans. It was unfair to compare these non-tanning matters 
with others, say, the new colloids, which made leather but which 
were supposed to be non-tans according to analysis, because in 
this case the medium was a water solution, and in the case of the 
new materials the tannage is conducted without the medium of 
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water. With regard to some of the physical properties of leather, 
in addition to the degrees of tannage which were usually accepted 
by a chemist as giving a fair indication of the quality of the 
leather, they also measured the amount of soluble matter in the 
leather, that was, the amount of matter which could be washed 
out by the ordinary method of washing with water, and in most 
cases they found relatively more soluble matter was washed out 
in those cases where they had the most non-tans. That was 
generally taken to mean that the leather was less waterproof. 
The samples they had dealt with were too small to attempt any 
method of determining the wearing properties; but they took 
the soluble matter and degree of tannage as a fair indication of 
the quality of the leather. One point which had been urged 
before was, that in a drum tannage, probably the increase in the 
quantity of the non-tans would have a greater effect than in a 
“still” tannage; that was by simply suspending the hides in 
liquors, and in the drum tannage, the tannage by mechanical 
motion. It had been said that perhaps in the drum tannage more 
of the non-tans would penetrate than in the still tannage. As a 
matter of fact, their degrees of tannage showed the same varia¬ 
tions as in the still tannage, but in the drum tannage they got a 
higher amount of. soluble matter in the leather than by the still 
tannage, and the amount of water-soluble matter was higher in 
the case where they got the most non-tans. 

Dr. Gordon Parker, in reply, said the amount of soluble 
matter washed out in A was 12.6 per cent.; in B, 13 per cent., 
and in C, 13.3 per cent. The difference was very small, but when 
worked out on percentage it made a greater difference. In one 
case there were 170 parts of leather substance, in another 167^4, 
and in the third 16734* Of the 170, 1234 were washed out, and 
dealing with a much lesser amount of leather, 13; so that really 
the result was magnified in that way, and that should be taken 
into consideration. In answer to the Chairman's point as to 
whether the non-tans were absorbed, he did not think the matter 
was definitely settled yet. Certain non-tannins undoubtedly were 
absorbed. Non-tannins were distinctly advantageous to the tan. 
Their chief advantage undoubtedly was the formation of acids 
which plumped and swelled the fibrous tissue so that it might 
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easily absorb the tannic acid, but whether the glucosides and 
some of the substances which were naturally present in wood 
extracts (made by extraction under pressure) were absorbed was 
questionable, because they had tried on many occasions in their 
experimental tannery, where they tanned some 20 hides a week, 
to find out, by taking the liquors high up in the tanyard and 
following them right down, where there was a loss of the non¬ 
tanning matters. That had been tried not only at their experi¬ 
mental yard, but at many others, and the non-tannins were not 
found to decrease in any appreciable quantity other than in the 
formation of acids, which were produced by natural fermenta¬ 
tion. Mr. Cross had raised practically a new point in tanning. 
They had gradually had forced upon them in the last two or 
three years newer substances which, for want of a better name 
(and perhaps it was as good a name as any) they termed col¬ 
loidal tans, and there was no doubt that some of the present 
ideas of tanning would have to be modified. There was no doubt 
that some of the tannins which Mr. Cross had been experiment¬ 
ing with recently had, if not a future before them, at least a 
very great interest, and it was a matter of interest to those 
engaged in the industry whether those products were going to 
find a niche in the tanning industry or not. Personally, he would 
welcome them if they produced a better leather than was pro¬ 
duced at the present time. There was no doubt that the gallic 
acid, which was present in these extracts originally, was removed 
by means of gelatine, and the final detannization by means of 
hide powder. No one could deny that gallic acid did assist in 
tanning, but leather could not be made from gallic acid. Another 
unfortunate fact about gallic acid was that it actually dissolved 
leather, especially at the early stages. If the early liquors in a 
tanyard contained a high proportion of gallic acid they were 
actually going to dissolve a certain amount of leather-forming 
material and turn it down the drain. That was a matter the 
tannery chemist had to watch. He said that Dr. Rideal’s criti¬ 
cisms were very pertinent as to what quality of leather was pro¬ 
duced. He was afraid that he must refer Dr. Rideal to the 
previous paper, which was done on a practical scale with some 
tons of leather. In that case they had gone into the physical 
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tests very carefully, but in the case of the present experiments 
there were only some 400 or 500 grams of leather contained in 
each series; therefore it was not possible to carry out the phys¬ 
ical tests. But from the ordinary judgment of the leather, they 
found that certainly the best leather, from the point of view of 
appearance, was produced from those solutions which contained 
the lower proportion of non-tannins. On the other hand, the 
color was better in those that contained the higher proportion of 
non-tans, but he thought that almost followed naturally. The 
importance of the subject was, perhaps, going to be greater with 
the introduction of the newer bodies, which were coming along 
very fast. 


VALUE OF NON-TANS IN EXTRACTS. 

A CRITICISM. 

By H. C. Reed. 

The foregoing article by Dr. J. Gordon Parker and J. R. 
Blockey, M. Sc., entitled “The Value of the Non-Tans in Tan¬ 
ning Materials and Extracts,” seems to the writer to be to some 
extent misleading in the conclusions drawn. 

The wi iter holds no brief for the advocates of high non-tannin 
extracts but claims that in the article referred to the authors 
have not given sufficient consideration to certain details which 
might tend to mar rather than to make the justness of the con¬ 
clusions arrived at. 

The criticism is mainly directed against the method pursued 
for determining the value of the non-tannins in the presence of 
acid, where the authors have added equivalent amounts of an 
acid suspender liquor to liquors made from a chestnut extract, 
without and with the addition of pure non-tan liquor. The pur¬ 
pose of adding the acid liquor was as affirmed, with the intent 
of paralleling tannery conditions and to offset the contention 
that the greater fermentation of liquors in the presence of higher 
proportions of non-tans would cause greater swelling of the 
pelt and ultimately heavier leather. But have the authors by 
the method pursued really proven their case? The addition of 
equivalent amounts of the acid liquor has acidified the solutions 
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to which it was added to the same degree. The claim of the 
advocates of high non-tans is, however, that the greater the non¬ 
tan content, the greater the amount of acid from fermentation, 
and the authors agree to the truth of this by submitting figures 
(p. 199, this issue) showing the higher acid content in the 
liquors in direct proportions to the amounts of added non-tans. 
Niow since it is very evidently true that the liquors with the 
higher percentage of non-tans will ultimately give liquors of 
higher acidity and greater swelling effect, and the experiments 
were made with liquors of the same acidity and consequently the 
same swelling effect, the results do not necessarily show the true 
value of the non-tans. Or putting it in another form—should 
not the authors have shown results of experiments made with 
the tan solutions containing not only varying amounts of non¬ 
tans but also varying amounts of acids, the acidities being fig¬ 
ured in the ratio of the non-tan contents of the solutions used or 
in the ratio of the acid-producing abilities of the solutions fig¬ 
ured from the non-tan contents. Yet another point not thor¬ 
oughly understandable to the writer is the fact that although the 
authors state that the leather was oiled in finishing no item 
appears in the analyses of the finished leathers which accounts 
for the oils contained, and yet the various items added amount 
to 100 per cent, in every instance. 

The method pursued in tanning the pelts even when the sus¬ 
pender liquor was added would seem entirely to fail in even 
approximating tannery conditions in so far as the influence of the 
non-tans in their acid producing functions is concerned. 

The writer further contends that it is eminently unfair to draw 
comparisons between the analyses of the leathers when they are 
not brought to an approximation at least of the same complete¬ 
ness of tannage. For example we find in the first table analyses 
showing in hide substance content respectively 42.6, 43.1 and 
43.0 per cents., the degrees of tannage corresponding being 70.4, 
67.5 and 67.2. 

Comparing this with the analysis given in a later table we find 
in this hide substances of 48.1, 47.7 and 49.5 per cents, respec¬ 
tively with corresponding tannage degrees of 54.3, 55.8 and 50.9. 
There is a difference of 16.1, 11.7 and 16.3 in the degree of 
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tannages between these two tables with a maximum difference of 
but 3.2 between the items of the first table and 3.4 between the 
items in the second table. If in the second table cited the leather 
had been tanned to the degree shown in the first table it is not 
at all improbable that different results would have been obtained. 
This increase in the degree of tannage could have been gotten by 
extending the time of tannage, which would have tended to 
increase the acidity proportionally more in the higher non-tan 
liquors, which increase would have just as naturally resulted in 
a gain in the case of the leather tanned with these liquors. What 
impresses the writer particularly is that the authors of the article 
have so signally failed to prove their case from a practical point 
of view. 

Referring to Journal of the Society of Chemical Industry, Vol. 
XXIX, No. 6, p. 315, we find a statement that the acidity of 
liquors, used in carrying on experiments to show the effect of 
high non-tan extract made by a pressure system of extraction in 
comparison with a low non-tan extract made by the open system, 
was carefully noted, but in no case was there any material differ¬ 
ence, that the acidity of the liquors was measured each day and 
kept uniform throughout. These two statements are not alto¬ 
gether clear to the writer, but it would seem that if the “acidity 
of the liquors was kept uniform throughout” there could have 
certainly been no advantage allowed to the liquors made from 
the high non-tan extract, and the advantage that these liquors 
may have had over the low non-tan extract therefore nullified. 
In the reference above quoted the author states that the results 
“indicate that a high percentage of non-tans in an extract is of 
no advantage.” As the authors of the more recent article 
(Journal of the Society of Chemical Industry, Vol. XXX, No. 
24) say that “one influence of the non-tanning matters is in the 
production of acidity,” and go on to give figures showing this, 
the writer fails to see the value of the conclusions reached that 
high non-tans have no advantage when the very advantage (in¬ 
creased acidity and consequent increased plumping ability) was 
not permitted them. 

It might be claimed that in the tests made to prove the value 
of the non-tans {Journal of the Society of Chemical Industry , 
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Vol. XXIX, No. 6) that a sufficiency of acid was maintained 
throughout, and that even had the higher non-tan extract devel¬ 
oped more acid and raised the total acidity of the liquors it could 
not have affected the results with a sufficiency of acid present. 
The writer claims that such a contention would be equivalent to 
avoiding the issue, which is not the value of the non-tans under 
conditions which do not permit the development of their value 
but their value under conditions which foster such development. 

Even if it is granted that non-tans prevent the penetration of 
tan the writer fails to see that this has any particular bearing on 
the ultimate leather. On the contrary it is a well-established 
fact that too rapid penetration will give inferior leather and 
low gains. The experiments conducted (Journal of the Society 
of Chemical Industry , Vol. XXX, No‘. 24) to prove the influence 
of non-tans upon penetration, weight of leather and leather form¬ 
ing properties allowed a tanning period of but three weeks. It 
would have been interesting to have been favored with figures 
along identical lines with the period extended to three months 
and with liquors not complicated by the addition of other tanning 
materials. It might very easily be true that the low non-tan 
extract used in the tests would in the longer period of tanning 
show up inferior to the high non-tan extract, the leather in the 
latter instance being more open and permitting better penetra¬ 
tion of tan to the interior during the later stages of tanning. The 
slower penetration of tan into the pelt assuredly does not of itself 
imply that the resultant leather will be in any way inferior or of 
less weight. Nor does it follow that tif the tanning is done with 
extracts from the same raw material, one # with low and the other 
with high non-tans, that the latter cannot be made to produce 
equal if not better weight and quality than the former. It is 
the contention that the authors in the articles referred to neglected 
to so parallel tannery conditions as to justify all the conclusions 
reached; that this neglect is evinced tin the point of acidities, 
which will favor the high non-tan extract when sufficient time 
is allowed for full fermentation, and in point of time, which in 
the later work cited was not of sufficient duration to equal tan¬ 
nery conditions and to give to a slower penetrating material the 
benefit that the very fact of its slower penetration might have. 

Tanning Research Laboratory. 
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NOTES ON THE PLUMPING OF HIDES. 

From the Bulletin of the Bourse aux Cuirs de Li£ge, 

Li£ge, Belgium, Feb. 4, 1912. 

Hides may be plumped by the action of many substances, the 
most interesting being acids. Alkaline plumping is very injuri¬ 
ous, as it causes the hide substance to be dissolved on the slightest 
/increase of temperature and also renders it more susceptible to 
the action of micro-organisms. Under the influence of acids, 
the hide is also changed in character; its thickness is increased; 
from being opaque it becomes translucent and rigid with a pecu¬ 
liar “feel.” A hide is considered sufficiently plumped when it 
shows a certain degree of transparency in daylight. Either too 
much or too little plumping are prejudicial to the leather. Both 
mineral and organic acids are used for plumping, sulphuric, 
hydrochloric, acetic, lactic and, more recently, formic and butyric 
acids being the ones chiefly used. 

When a hide is sufficiently plumped it must be thoroughly 
washed in water; otherwise the strength of the fiber is weakened. 
Acids also produce dark lines in the spongy center of the hide, 
which absorb tannin and coloring matter in excess of other por¬ 
tions of the skin, and when these are attacked by the acid they 
burn and form dark inelastic lines under the grain and cause the 
latter to crack. This remark applies chiefly to mineral acids, 
although organic acids may produce the same results if the hide 
is insufficiently washed. Sulphuric acid has the special disad¬ 
vantage of remaining in the hide even after the most careful 
washing, and eventually destroying the leather. The quantity 
of acid used must be very small and yet sufficient to neutralize 
all the alkali, and to prevent flatness from the tanning opera¬ 
tions and too low a yield of finished leather. The quantity of 
acid used depends on the method of unhairing; skins unhaired 
with sulphur or lime are more sensitive than those treated by 
sweating. Plumping with acids is not adapted to the old system 
of tanning where weak liquors are used in the beginning. 
Numerous works have been published on plumping: Villon, 
Korner, Paessler and Sluyter have all published the results of 
their experiments. 

The Tanning School of Liege, Belgium, has made recently a 
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comparative study of the plumping action of hydrochloric, acetic, 
lactic and butyric acids, and we give below the results obtained. 
Pieces of hide were immersed in weighed solutions of the differ¬ 
ent acids. After a few hours, those which had been put in hydro¬ 
chloric and acetic acids were sufficiently plumped while those in 
lactic and butyric acid were still opaque. The latter were there¬ 
fore left for 24 hours when they had become translucent. The 
quantity of acids absorbed by the hide was as follows: 

Per cent, of acid 

Weight of Acid absorbed to 


hide absorbed weight of hide 

Hydrochloric. 121.1 2.098 1-732 

Acetic. 117.5 4.200 3.57 

Lactic. 123.6 6.400 5.18 

Butyric. 126.8 3.03 2.4 


These results show for the acids used, that the yield is large just 
in proportion to the smallness of the quantity of acid absorbed. 
The pieces of hide were then thoroughly washed to remove all 
traces of acid and then put into a 2 per cent, solution of formal¬ 
dehyde. Korner has proved that the formaldehyde has not suffi¬ 
cient plumping action to be taken into account but does “fix” the 
plumping already obtained and prevents subsequent fermentation. 

The pieces of skin so treated were then tanned in strong liquors 
made by mixing mimosa, quebracho and chestnut. After tanning, 
the skins were finished without the use of anything to give weight 
or improve the color. After finishing, we found that hydro¬ 
chloric acid had produced the largest yield and that both acetic 
and butyric acids produced a larger yield than lactic acid. The 
finished leather from the hide plumped with acetic, lactic and 
butyric acids possessed a fine clear grain, while that plumped with 
hydrochloric acid gave a coarse, rough grain. 


THE ANALYSIS OF TANNING EXTRACTS. 

(Le Cuir y Vol. XXXVII, Jan. 15, 1912.) 

A study comparing the official method by shaking and the old filter method 
as applied to certain cold soluble bisulphited quebracho extracts, 
undertaken upon the advice of the French Dyeing and 
Tanning Extracts Company, “ Le Havre. M 

By Dr , E. Schell . 

We have had to show on many occasions that certain cold 
soluble bisulphited extracts of quebracho present very great 
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difficulties to the official shake method in the matter of obtaining 
concordant results, at least approximately uniform results in the 
case of various laboratories in different countries. Dr. Parker 
has already officially referred to this at the time of the last meet¬ 
ing of the English Section (I. A. L. T. C.) at London, and we 
have gone to him personally for the purpose of comparing our¬ 
selves his manner of work with our own, and of attempting to 
determine the point or points which may be the cause of the 
divergence of these analyses. We will say at once that our 
methods of work are almost identical, and that the differences 
observed could not have their origin in the execution of the 
method. We are happy thus publicly to thank Dr. Parker for 
the courtesy which he showed us in permitting us to see on the 
spot his method of work. 

We will give here a single example from many to demon¬ 
strate how much the results may vary. 


Prof. Dr. 

Dr. Parker 
nowder 
Portwav 

Prof. Dr. 
Paessler 
Freiheis; 

Thuau 

nowder 

Partway 

C. F. powder 
Portway 
and Co. 

Procter 

and Co. 

powder 

and Co. 

I 

II 

Insoluble- 0.04 

0.0 

0.4 

0.0 

0.0 

0.0 

Absorbable*. 35.94 

36.3 

399 

37-6 

37-1 

36.0 

Non-tannins. 16.27 

16.8 

12.7 

* 5-5 

15.7 

16.8 

Water.47.75 

46.9 

47.O 

46.9 

472 

47.2 


Dr. Paessler has verified carefully his surprising result and 
has found it entirely confirmed. He attributes it to the use of 
the white Freiberg powder, which he chromed carefully for each 
analysis, following the directions of the official method. He has 
also assured us that he followed most scrupulously all the other 
official directions. 

We have, on the other hand, no doubt that by agreeing rig¬ 
orously to use the same hide powder, and perhaps the other 
reagents, concordant results might be obtained by this shake 
method, but we claim that the same would be true for the filter 
method, and that this matter alone does not suffice to distinguish 
which of the two methods better expresses the truth. The ques¬ 
tion standing thus, my company commissioned me to examine 
scientifically and practically which of the two methods responded 
better to what was known about the tannins of quebracho. The 
following lines give a brief review of my first researches in this 
direction. 
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We have chosen as a starting point a pure extract of que¬ 
bracho, specially purified, of which we determined the analytical 
constants by analysis in duplicate by two different analysts in 
our laboratory of research. We give here only the mean results, 
but the original results are carefully preserved in our archives 
and we shall be happy to prove the absolute concordance between 
the various analyses in detail, as well for one method as for the 
other. 

Here are the figures of the results on the pure quebracho which 
has served us as a point of beginning: 


Density ...... 1 

Insoluble. 

Absorbable .... 
Non-absorbable 
Water. 


Shake method 
American hide powder 
Portway and Co. 

. 25 0 B6 


2-95 I 
40.60 1 


43-55 


5-40 


5i-°5 


Filter method 
chromed hide powder 
Freiberg 

25° 

3 ‘° 5 } 44-50 
4r.45j 
4.65 
50.85 


The extract thus carefully analytically determined was next 
transformed into a cold soluble product by bisulphiting, the pro¬ 
portion being rigorously maintained that 100 parts of the 25 0 
extract are represented by 115.7 parts of the transformed extract, 
which was then analyzed in the multiple fashion described above 
and gave the following results: 


Shake Filter 

Density. 30 . 2 0 Be 30 . 2 0 B£ 

Insoluble. 0.0 0.0 

Absorbable. . 36.0 4165 

Non-absorbable. 14.5 8.85 

Water. 49-5 49-5 


We will say at once that the conditions under which we per¬ 
formed the solubilization were such that no destruction of the 
tanning materials of the quebracho could have taken place. A, 
very long practice with this product having familiarized us thor¬ 
oughly with all its properties. 

We must furthermore establish for this transformation a ver¬ 
itable tannin account, and we arrive at the following surprising 
results: 

Examining the analytical results, we have the proportions as 
follows: 
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by the official shake method, 36 X 115.7 = 41.65 of tannin; 
by the filter method, 41.65 X 115.7 = 48.18 of tannin; 
so that we shall have respectively, 

by the shake method, 43.55 available; 
by the filter method, 44.50 available. 

According to these figures, it appears a priori most surprising 
that the official shake method shows a loss of tannin which 
appears to be in a certain proportion to the opposing gain which 
results from the filter method. On the basis of the studies which 
follow, we are justified in giving the following explanation for 
the special case of bisulphited quebracho extract which we are 
studying. We have begun by submitting a fundamental study of 
the non-tannin solutions corresponding to the above analyses and 
have found the following surprising results: 


Non-tannin* by the official 
shake method—American 
hide powder from 
Port way & Co. 

i. Saponification by dilute 

sulphuric acid. Brownish green coloration 


Non-tannins by the 
filter method- 
chromed hide powder 
from Freiberg 


Colorless 


2. a—Addition of iron alum Olive green coloration 
Addition of iron alum 
and acetate of soda .... Wine color 


3. Treatment with formal¬ 
dehyde and hydro¬ 
chloric acid. Intense reddish brown col¬ 

oration, with pink froth; 
after cooling and standing, 
a considerable brown pre¬ 
cipitate 


Colorless 

At first colorless, 
then precipitation 
of hydrate of iron. 


Colorless, after a 
certain time of 
standing, a very 
slight colorless 
precipitate. 


4. Kiliani's reagent 


Very distinct reaction of Absence of reac- 
tannate of phloroglucin tion. 


All these non-tannin solutions, in spite of the above differences, 
showed themselves perfectly detannized by the usual gelatine 
reagents. It clearly appears therefore, that the shake method has 
not absorbed certain substances which give tannin reactions, 
which, on the contrary, are shown (as tannin, tr.) by the filter 
method. 

One of us, Dr. R. Lepetit, has proved and published some years 
since that in the treatment of extracts of quebracho with bisul- 
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phite, there is not only solubilization by the formation of an 
unstable bisulphide compound, but that at the same time occurs 
the formation of real sulpho-linked organic compounds. By this 
demonstration of Dr. Lepetit, that is to say, the formation of 
genuine organic compounds between the tannin of the quebracho 
and the bisulphite, the molecule of quebracho tannin increases in 
size, because of the sulpho-linked grouping, and in consequence 
a part of the bisulphite used ought to disappear from the array 
of non-tannins, and appear among the tannins, which is precisely 
what takes place in the filter method, while on the contrary, the 
shake method shows a corresponding loss. 

It cannot be surprising in the case of such sulpho-linked or¬ 
ganic compounds that they do not retain the original properties 
of the mother substance so completely as, for instance, not to 
have lost certain precipitation reactions in consequence of this 
sulphonation, while, however, they have preserved unchanged the 
characteristics which depend on the hydroxyl groups within the 
molecule retaining their positions unchanged. But we are forced 
to add that not only are these last reactions preserved, but also in 
particular, the property of being absorbed by hide under certain 
conditions. For, in spite of the fact that this does not take place 
in the shake method, where the contact of the tannin solution 
with the hide powder is very brief (and perhaps sufficient for a 
non-sulphonated tannin), this absorption takes place, without 
doubt, in the filter method, where the time and the conditions of 
contact of the two reacting substances are entirely different. 

It appears indeed extremely probable that in the case of prac¬ 
tical tannage where the time is much longer and where the hide 
behaves like a filtering diaphragm, this absorption takes place 
according to the filter method rather than according to the shake 
method. It may further be considered that it is just these trans¬ 
formed tannins that contribute to rapid penetration and are for 
this reason very useful. 

We have also, it must be said, varied our conditions of work in 
diminishing the formation of sulpho-linked compounds, and have 
been able thus to reduce the difference between filter and shake 
methods, so that for example, with the same original extract 
mentioned above, 38 per cent, is opposed to about 40.5 per cent., 
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and we have made the following curious observation: the ap¬ 
proach of the two methods is not made from one side; that is 
to say, one of the two methods does not approach the other, 
while that one remains unchanged, but each of the two methods 
gives results nearer the mean of those given above for the two 
on the bisulphited extract, which fact constitutes a new proof 
of that which we have announced above. 

In all the cases which we have studied, the non-tannins of the 
shake method show very distinct tannin reactions, which are 
completely lacking in those of the filter method. 

We particularly suggest to any of our colleagues who may 
wish to collaborate in this study, not to lose sight of the compara¬ 
tive study of the non-tannins, of which we have spoken above. 

In accordance with all this which we have said, the official shake 
method therefore does not appear to represent the chemical con¬ 
clusions in that which concerns certain sulphited quebracho ex¬ 
tracts, and we shall continue our researches in this matter, but 
we propose in the meanwhile to restore again to the old filter 
method the place which belongs to it, in default of a better. 

Dr. E. Schell, 

Member of the Commission on Analysis of the French Section 

of the LA. L. T. C. 


ABSTRACTS. 

Splitting Leather with a Band-knife Machine. Leather, 3, 773-4 877-8, 
957-8, and 4> 26-7. Satisfactory splitting can only be done when the stock 
is in proper condition. The leather should lie in pile at least 24 hours 
beforehand. Some manufacturers split the hides in raw pelt. This is 
hard on the machine and does not give such uniform results as splitting 
w'hen half or fully tanned. For chrome tannage it is necessary to split 
from the limes, but when such splits are bark-tanned, the thickness of 
the leather will vary, although the hide splits are fairly uniform in thick¬ 
ness. Knives are said by some operators to last longer in splitting half- 
tanned skins, and the speed may be greater than when fully-tanned goods 
are split. Hides for splitting are best “sammed” by machine (“pressing”), 
as the process is much more rapid, and the leather after jacking comes 
to the splitting machine in more uniform condition. In re-splitting hides 
after full tanning, great care is necessary in dampening, to use just the 
right quantity of water, which is best applied with a brush. The splits 
are then folded and lie piled for 24 hours before re-splitting. 
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(Note. —The band-knife working on stock fully tanned always causes 
“sucks” and low spots in the grain.) 

Before attempting to split with a machine, it is well to overhaul it. 
The first thing to do when overhauling a machine is to take the knife 
off. then slide the bottom knife jaw back as far as possible without 
taking it out; this will enable you to see whether the outlet, or section 
plate, is true or not. If this plate is worn on the faced side, it is advis¬ 
able to have it planed. Unless this is seen to, the section roller will not lie 
level. Examine the ends of the outlet plate to see if they fit tight in the 
V plates. It is these two small V plates which determine the exact posi¬ 
tion of the outlet plate and also the section roller. The center of the 
section roller, when placed close up to the knife, should be in a line with 
the top of the groove in the V plate. The bottom knife jaw can now be 
moved back into its proper position, gauging the distance from the center 
according to the class of goods to be split. The knife can now be put on, 
and the top knife jaw placed in position, when everything is ready for 
setting up. When setting the knife jaws, some men screw the jaws down 
just as they are, being satisfied so long as the knife is firm but free. 
This is a grave error, and is often the cause of much unnecessary labor. 
The correct method is, first to lower all the screws on the bottom jaw 
until the rings are level with the surface. This allows the top jaw to lie 
flat‘on the knife. Set up from this position, tilting the top jaw as little 
as possible. If the top jaw is set at too great an angle, the setting-up 
plates are liable to get wedged between the knife and the bottom jaw, thus 
causing the knife to bind, and in the majority of cases causing consider¬ 
able damage to the surface of the knife and the jaws. The knife should 
be firm but free when set. Any play existing between the cutting edge 
of the knife and the jaws will cause uneven splitting. The substance or 
feed roller will also need examining to see if it sets accurately, and the 
small support rollers to be sure they work freely. The quickest and 
easiest method is, first to lift up the bridge as far as it will go by means 
of the wheels at each end, remove the plates at each end of the bridge 
and then remove the plates at each side of the substance roller. It is 
then an easy matter to ascertain whether the roller is. true by the aid of 
a scribing block. The support rollers should also be cleaned well. Dirt 
and grease cause them to choke, and they will not revolve freely. When 
one of these rollers is choked with dirt, the action of the substance roller 
working against it grinds a flat about % inch wide on the surface of the 
support roller, and, unless the roller is sent to the engineering shop to be 
turned, it will leave the effects on the leather when split. When setting 
the plates which keep the substance roller in position, set the plates in 
the front of the roller first. This simplifies the setting of the back plate. 
The distance between the edge of the plates and the roller should be 
about the thickness of a piece of paper. Too much play causes a strain 
on the roller spindle. 

The grinders will also perhaps need overhauling, and, if the emery 
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stones are very small, it is advisable to put new ones on. It is impos¬ 
sible to grind and keep a keen edge with small emery stones. Care 
should be taken to get the stones exactly true in the first place. The 
centers of the stones are not always true, and it may be found neces¬ 
sary to insert a little packing between the flanges and the stone to get 
them accurate. A stone which does not run true will always grind an 
uneven edge on the knife. The emery spindle, if a little slack, will also 
cause the stone to grind unevenly. Before setting up the small jaws which 
hold the knife in position for grinding, see if the bottom jaw is level 
with the knife. The knife should lie flat on the bottom jaw, and the 
top jaw should be screwed down as flat as possible to prevent any par¬ 
ticles of emery getting between the knife and the jaw. As shown in the 
illustration Xo. i, the cutting edge of the knife A should be set a short 



distance away from the center of the feed rollers B and C. the distance 
being gauged according to the thickness of the leather to be split. In 
this illustration it will be seen that the knife is cutting where the leather 
is firm, but where it has very little pressure from the rollers. If the 
knife was set nearer the center of the feed rollers, the pressure would 
be greater, too great, in fact, to allow of the free passage of the knife 
through the leather. This would cause what splitters generally term 
“binding” or “choking.” One simple method of telling whether the knife 
is set too close to the center of the rollers, and one which never 
fails, is to split a thin shaving from a small piece of leather and 
then to examine the cut side of the leather. If the knife is set too 
close, the cut side of the leather will be a shade darker in color and very 
glossy. On the other hand, if the knife edge is set too far back, as shown 
in the second illustration, the leather would be* very uneven when split. 
In the case of hides, where the bellies are always lighter thart the butts, 
we should find that the cutting would be very irregular, and in some 
places, where the shanks were very light, the knife would have scooped 
pieces out. leaving holes. This is owing to the leather having nothing to 
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support and keep it firm while the knife is cutting. When splitting thin 
leather, the knife needs setting nearer the center of the feed rollers than 
when splitting thicker goods. 

If a lot of leather of various thicknesses is to be split, in the first 
place sort them into three lots, vis., light, medium and heavy. Then set 
the knife for splitting the light ones. By the time these are split, the 
knife, owing to the constant grinding, will be a shade further away from 
the center of the rollers, and in position for splitting those of medium 
thickness, and the same applies to the heavy ones. Always set the knife 
for splitting the lightest, then follow with the medium and the heavy. 

The right bevel to use depends mostly on the tannage and condition 
of the leather. If the leather is all of one tannage, one particular bevel 
will do for all classes of work. If different lots of leather are to be split 



of different tannages, as is often the case when splitting for a leather 
dresser, either particular care must be taken that the different tannages 
are sent to the machine all in the same condition, so that one kind of 
bevel will do for all, or the different tannages may be taken as they come, 
and the bevel ground accordingly. 

It is necessary at times, especially when splitting English hard tanned 
leather, to grind a very small bevel before it is possible to get a clean 
easy cut. But this kind of bevel would not always prove satisfactory on 
all classes of leather. No. 3 is an illustration of a knife edge which will 
give good results on nearly any class of work. The width of the top 
bevel is 3-i6ths, whilst the width of the inside bevel is 7~32nds. When 
grinding this bevel, the bottom emery stone should be allowed to grind 
lighter than the top one. This will bring the cutting edge a fraction 
above the center of the thickness of the knife. A larger bevel on the 
inside of the knife facilitates the passage of the split, which is often 
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many times thicker than the leather passing over the top bevel. This 
method always gives a nice clean cutting edge. 

When grinding, it is advisable not to have the stones on too heavy. If 
you examine the knife edge after a heavy grind, you will find that minute 
particles of the edge have broken away, leaving the edge rather like a 
miniature saw*. This should be avoided whenever possible. If it is impos¬ 
sible to keep a keen edge when splitting without grinding heavy, it is a 
sure sign that the knives you are using are not tempered hard enough 
for your class of work. The best thing to do is to try a harder tempered 
knife. For fully tanned hides it is advisable to use an oil-tempered knife; 
they are a little more expensive than the ordinary knife: but they do not 
wear away so quickly, and it is possible to keep a keen edge on these 
knives when splitting very hard leather, without excessive grinding. 



There has been a great improvement in the manufacture of band knives 
during late years, the quality of the steel, the brazing and finishing having 
greatly improved. The knives now in use very rarely break or crack. 
I have used one make of medium knives for the last four years, and 
have not found a fault with any one during that period. Of course much 
depends upon the handling and subsequent care of the knife. Great care 
should be taken when removing a knife from a crate and putting it on 
the machine. It should be kept perfectly straight to prevent the back 
edge being strained, as even a slight twist often makes it run unevenly in 
the machine. The knife should also be well cleaned before putting on 
the machine, and every particle of rust and dirt carefully removed from 
both sides. Dirt between the knife and the jaws may cause the knife 
to bind, doing damage to the knife and the jaws, besides causing unneces¬ 
sary labor. When setting up the knife wheels care should be taken not 
to pull the knife too tight. It will run evenly in the machine, if the 
wheels are true, without having it too tight. Too much strain upon the 
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knife will also cause it to run warm. Again, a tight knife affects the brass 
screw bushes of the knife wheels, wearing away one side and making 
it difficult to set the wheels accurately. When setting the knife wheels 
use a line. The line is stretched tight across the center of the two wheels 
and allowed to lie flat on the surface of the two outside flanges, then by 
manipulating the screws on the two slide brackets the inside flanges can 
be brought into line with the outside flanges. This will bring both wheels 
true. After setting the knife jaws the knife, if set accurately, should be 
quite easy to turn by hand. Any resistance will either be caused by the 
knife being pulled out too tight, or by being set too tight in the jaws. 
The knife wheels should be cleaned regularly every day. Much dirt and 
grease accumulates on the surface of these wheels during a day’s work, 
and is often the cause of the knife skidding on the driving wheel. 

The knife should be well cleaned and lubricated. The cleaners shoufd 
be changed at least three times a day, and a little paraffin should be added 
to the oil used on the cleaners. If dirty cleaners are allowed to stay in 
the machine the knife, instead of being cleaned and lubricated, carries the 
particles of dirt and emery into the jaws. When work on the machine 
is finished each day, the knife should be allowed to run for a few minutes 
between cleaners soaked in paraffin; the cleaners are then changed and 
the knife allowed to run between dry cleaners. The paraffin cleans out 
any dirt and thick oil which may have accumulated between the jaws. 
Before leaving the machine at night, see that the braze of the knife is on 
the flat and not on the wheels, as if the joint is left on the bend it is 
liable to break away. The knife also should be slackened off a little, as 
it sometimes becomes warm and expands, but on cooling contracts again. 
This is noticeable when the machine has been standing a few minutes by 
the continued clicking of the knife caused by contraction. In winter time, 
if the splitting machine is in a very open place, cover the knife up with 
canvas when not in use, as a severe frost may cause a knife to crack. 

Much depends upon the condition of the rubber roller, and there is on« 
important thing to remember, viz., that oil or any kind of grease will 
ruin the rubber. There are a few pure rubber rollers in use to-day, but 
most of them are made of some composition. The pure rubber rollers 
are softer and more pliant than the composition rollers, and are the most 
suitable for hide splitting. If the rings of the section roller cut into the 
rubber, the sharp edge should be removed with a smooth file. 

To preserve the surface of the rubber roller, have two extra rings 
made for the section roller, one a little wider than the standard size, 
and one a little less; the combined width of these two rings to be the 
same as the width of two ordinary rings. These should be substituted 
(for two of the ordinary rings on the section roller. By altering the 
position of these two rings it is now possible to alter the pitch of all 
the other rings on the roller, and this prevents the rings cutting into the 
rubber so much. These rings'should be altered every few weeks; if this 
is done the rubber roller will always have a nice even surface. If the 
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rubber roller is very hard it should be smeared over with flowers of sulphur 
mixed to a thick paste two or three times every week. If this process 
is continued the rubber will gradually become softer and more pliant. 
On some kinds of work, especially leather of a greasy nature, the rubber 
becomes so greasy that it will not grip the surface of the section roller, 
and it is only with the greatest difficulty that the leather will feed at all. 
A rubber roller in this condition should be washed every night with a 
strong solution of soda applied with a brush while the roller is working. 
The section roller should also be well cleaned with paraffin. The best 
plan is to pour a little on the section roller, then work the rings about; 
this enables the paraffin to penetrate between the rings, and remove any 
dirt. When a rubber roller needs levelling, send it to the makers. The 
roller is removed by grinding, which is the most economical method. 

Often when splitting hides or kips—especially light and medium weights 
—it is a difficult matter to prevent nipping the shanks. This generally 
occurs in the hind shanks where the leather is very thin. Sometimes it 
is in the form of a narrow groove, only the light grain being left, so thin 
that it is possible to see through it. It is only by careful setting of the 
machine and careful feeding that this can be remedied. The difference in 
the thickness of a hide at the butt and the weak part of the shank is the 
main cause of the trouble. It is necessary to have a good rubber roller 
to thoroughly master this defect. The rubber should be pliant enough to 
allow the rings of the section roller to sink freely without putting any 
great strain on the rollers, as it is when the rubber is too hard that the 
section roller drops. The pressure of the section roller when feeding 
forces the rubber roller outwards, thus increasing the space between the 
rubber roller and the outlet or section plate and allowing the section 
roller to fall away from the knife. No matter how tight up the small 
support roller may be, it will not prevent the section roller falling away 
if the rubber is hard. The section roller forces the rubber roller out¬ 
wards, and not as the position of the support roller would suggest, down¬ 
wards. The knife should be set as near the center of the feed rollers 
as it is possible to work, and the section roller should be set close to the 
knife edge, but not touching. When feeding care should be taken to 
keep the thin part of the shank tight when entering between the rollers. 
Those working at the back of the machine should be instructed to hold 
the hide up tight, this prevents the very thin parts of the hide touching 
the knife, and those who have never bothered about holding the leather 
up as it comes out of the machine are recommended to try it. It is sur¬ 
prising the difference it makes, especially on light work. Part of the 
split sometimes becomes trapped between the section roller and the outlet 
plate. On some machines this occurs very often and causes the operator 
much trouble. This trapping of the split can be traced to two sources: 
first, the front plate which keeps the section roller in position may be 
responsible, or it may be due to the condition of the outlet plate. If the 
front plate, or “feed plate,” is not set well up to the section roller the 
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leather, when passing through the machine, will force the section roller 
forward, leaving a space between the section roller and the outlet plate 
sufficient to allow of the passage of a thin piece of split between them. 
To remedy this the front plate should be set closer to the roller; when 
setting, the front edge of the plate should be lowered by means of the 
screws provided for the purpose, until the plate fits snug against the 
roller without binding in any way. The top of the groove on the front 
edge of the plate should be touching the roller. This prevents any of 
the rings on the section roller jumping up and catching the knife edge. 
Sometimes, even when the front plate has been set as it should be, the 
split still finds a way between the section roller and the outlet plate. 

The top edge of the outlet plate should be in line with the center of 
the section roller, as shown in fig. 4. In one case of this trouble it was 
found that the top edge of the outlet plate was a little above the center 
of the section roller. When the pressure of the leather forced the rings 
of the section roller down it left enough space to allow the split to pass 



between the back of the roller and the edge of the plate. This was owing 
to carelessness in the making of the machine. The edge of the outlet 
plate was lowered until it was in line with the center of the section roller; 
packing had to be inserted at each end between the back side of the 
plate and the inside of the V-plate to prevent it moving. Since this was 
done the machine is doing excellent work. Sometimes the setting-up 
plates cause trouble by becoming wedged between the back edge of the 

knife and the bottom jaw. This is caused by the top jaw being set at 

too great an angle. It should be set as flat as possible, care being taken 

not to bind any of the setting-up plates. It is always advisable to use a 

strip of steel between the setting-up plates and the knife. They are 
about half an inch wide and the same thickness as the knife, and can be 
had of any maker of splitting machines. 

Section roller marks are generally noticed when splitting very thin, 
and it is often very difficult to prevent them without causing other 
damage to the leather. The fault is due to the space which exists between 
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each of the rings on the section roller. In the first place it is necessary 
that a little space should exist between each of the rings, or the rings 
would not rise and fall ireely. A certain amount of play is needed if the 
rings are to work independent of each other. The only thing possible to 
do when using an ordinary section roller is to prevent the rings having 
too much play. The roller should be taken to pieces as often as possible 
and each ring thoroughly cleaned, particular notice being taken of the 
sides of each ring to see that they are perfectly smooth. If this is done 
regularly it will be found that the rings will work freely with very little 
play. If the roller is neglected and dirt allowed to accumulate between 
the rings, they will bind and perhaps cause damage to the leather. Hav¬ 
ing the section roller too tight on light work is perhaps worse than having 
it too slack; in this case, if one of the rings sticks it often results in a 
hole being made in the leather the width of the ring, which destroys 
the leather for the purpose for which it was intended. A new roller has 
been put on the market which entirely eliminates the ring marks fre¬ 
quently caused by the old section roller. It is specially adapted for very 
light work and gives excellent results when buffing. This roller consists 
of a spiral-wound brass wire and is positively driven, the end of the 
roller being fixed in a revolving collar which is attached to the cheek at 
the loose end of the machine, which in turn is geared to the end of the 
spindle of the rubber roller. This greatly facilitates the feeding of the 
leather in the machine. This roller has been in practical use in America 
for a number of years, but has only recently been introduced in England. 
There are also special grinding stones, which work independently of the 
ordinary emery stone, and produce an exceptionally fine edge on the knife, 
with the result that the cut is very fine indeed. The general tone of the 
splitting is greatly improved by the use of this new roller and the new 
grinding stones. 

New Studies on the Tanning of Gelatine and Hide. L. Meunier and 
A. Seyewetz. Collegium , 1911, 373-9. A uniform quality of gelatine in 
thin leaves was used. This was cut into small strips and io gr. placed 
in a wide-mouthed bottle with 500 cc. of insolubilizing solution. Every 
15 minutes a sample was taken out and tested with boiling water. 
Gaseous Cl, even in the absence of light, decomposed the gelatine with¬ 
out rendering it insoluble. Chlorine water alone, at temperatures from 
i5°-2o° C. (6o°-68° F.) did not render the gelatine insoluble, since the 
swelling and hydrolysis due to the HC 1 formed by the action of Cl on 
water in the presence of organic matter decomposed the gelatine. The 
addition of salt and lowering the temperature check the swelling and 
hydrolysis and permit the chlorine to render the gelatine insoluble. To 
500 cc. of Cl water (saturated) and 10 gr. gelatine were added 50 gr. 
salt, and the temperature kept at about the freezing point. The absence 
of light helps but little. Sodium hypochlorite solution rapidly and easily 
renders the gelatine insoluble at temperatures from io°-i2° C. (50 0 - 
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54 ° F.). At higher temperatures the gelatine swells notably and the 
insolubilization is not complete. The addition of 2 cc. HC 1 to the 500 cc. 
of solution hastened the insolubilization, which is then complete in half 
an hour or less, the time without the acid being 1 hour. Chloride of lime 
produced results similar to those of sodium hypochlorite. In this case 
rise of temperature is more injurious. Good results were obtained up 
to io° C. To the 500 cc. of solution 20 gr. chloride of lime were used, 
and good results were secured with 100 gr. salt or with 2 cc. HC 1 instead 
of the salt. The gelatine retains an excess of Cl very tenaciously. After 
washing in running water 12 hours, 15 minutes soaking in a 10 per cent, 
solution of commercial bisulphite, and a further washing in running 
water for 2 hours, it was washed in alcohol and dried. Analysis then 
showed 0.26 per cent. Cl in the dry gelatine insolubilized by sodium hypo¬ 
chlorite, and 0.35 per cent, in that treated with chloride of lime. Bromine 
water rapidly renders gelatine insoluble without decomposing it. Swell¬ 
ing due to HBr is avoided by the use of salt. To 400 cc. of water. 100 cc. 
of saturated Br water and 100 gr. salt were added to treat 10 gr. gelatine. 
The best temperature is from io° to 12 0 C., and the time required Vi hour. 
Sodium hypobromite. To 400 cc. water add 100 cc. saturated Br water 
and just enough soda to saturate the Br. No salt is necessary. Results 
similar to those of Br water. The treated gelatine was washed as in the 
case of that treated with Cl and analyzed. The percentage of Br retained 
is about 0.9 as in the case of hide. (See Abstract, this Journal, VI, 
528). Iodine and its compounds do not render gelatine insoluble. The 
effect of halogens on hide is similar to that on gelatine, the best results 
being given by bromine, as described in the abstract referred to above. 
The authors suggest that treatment with Cl or Br may be used (1) to 
preserve white hide and (2) as a fore-tannage for all varieties of hides 
and skins. A practical solution for the first purpose is made by taking 
75 gallons of water for 200 pounds hide and adding 6 pounds chloride 
of lime and 6 pounds salt. One hour’s treatment with frequent agitation 
suffices for sheep skins. Skins so treated may be tanned in any manner, 
suffering no disadvantage from this preliminary tannage, and in many 
cases making better leather than similar hides tanned immediately after 
being taken off. L. B. 

Notes on Neats-foot Oil. W. Fahrion. Collegium, i9 XI » 209-212. 
Neats-foot oil is specially valuable for two properties, it does not easily 
become rancid, and resists the action of the oxygen of the air, and it 
solidifies at a very low temperature. Because of its high price, adul¬ 
teration of neats-foot oil with even a small percentage of cheap oils is 
profitable, and such adulteration is no doubt frequent. Little has been 
done toward methods of detecting such adulteration. Neats-foot oil is 
prepared not only from the hoofs of cattle, but also those of sheep, pigs 
and horses, and the chemical character of all these is very similar. Refined 
bone oil seems also to be closely related. Actual adulteration commonly 
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involves vegetable oils, especially rape and cotton-seed. Constants of 
neats-foot oil as given in the books are: Acid value, 1.5-7; Saponifica¬ 
tion value, 189-199; Hehner's number, 95.2-95-5; Iodine value, 65-78; Melt¬ 
ing point of fatty acids, 28-31° C. Fahrion examined 11 samples of neats- 
foot oil and 5 of bone oil with results as follows: 



Acid 

value 

Saponi¬ 

fication 

value 

Iodine 

value 

Melting- 
1 <»int of 
f;>ltv acids 

Mean mol. wt. 
of fatty 
acirls' 

Neats-foot Oil 1 

9.0 

197.6 

85.2 

28° 

279.8 

2 

2-7 

195.8 

68.5 

29 

276.I 

3 

4-7 

1973 

597 

37 

280.0 

4 

2.4 

1934 

7i-5 

29 

283.5 

5 

6.8 

196.1 

64-3 

34 

2754 

6 

6.6 

190.3 

76.5 

30 

286.8 

7 

4.0 

189.0 

767 

26 

284.6 

8 

25 

190.8 

81.8 

21 

284.8 

9 

10.0 

1953 

84.5 

25 

280.3 

10 

7.6 

192.0 

64.9 

30-31 

2794 

11 

3.7 

189.9 

82.6 

23 

288.6 

Bone Oil 1 

9.0 

196.1 

74-2 

34 

279.5 

2 

3.8 

I9I.3 

674 

28-29 

280.8 

3 

2.4 

190.3 

79-6 

14 

2847 

4 

6.2 

186.7 

79-8 

21 

294.8 

5 

4.2 

192.5 

79.0 

13 

279.0 


In 4 cases the acid value is above 7, implying low resistance to cold. 
A good neats-foot oil should be nearly neutral. F. believes the limit 
for acid value should be 6, corresponding to 3 per cent, free fatty acids. 
The saponification value lies within the limits excepting bone oil 4, which 
is evidently adulterated with rape. Suspicion falls on the 7 samples whose 
iodine value is above 78. Holde and Stange found that neats-foot oils 
whose iodine values ranged from 78.3 to 85 were adulterated. In 3 cases 
the melting point of the fatty acids is high, and this is doubtless due to 
adulteration. In 6 cases it is low, and this F. considers a favorable fact 
since it points to high cold-resisting power. From various data F. con¬ 
cludes that the mean mol. wt. of the fatty acids should not exceed 284, 
and he believes that the 3 samples which are above 285 are adulterated 
with rape oil. Holde and Stange (/. S. C. I., aa, 775) tested neats-foot 
oil for vegetable oils by separating the unsaponifiable matter from a large 
quantity of oil, crystallizing it from absolute alcohol and examining the 
crystal forms and finding the melting point. The pure oil afforded 
cholesterin in rhombic tablets with a melting point 145-148° C., while 
the adulterated sample showed needle-shaped crystals of phytosterin, 
melting at 130°. This method is troublesome. The author published 
some years ago a convenient method, determining the amount of solid 
fatty acids present and their iodine value. This method was applied to 
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some of the before mentioned oils, with results as below. No. 1 is clearly 
adulterated. 


Per cent, 
solid 

fatty acids 


Neats-foot Oil 1 20.6 

8 14.0 

11 14.0 

Bone Oil 3 13.2 


Iodine value 


Solid fatty acids 

Liquid fatty 

1 3.1 

1054 

25 .O 

94-9 

197 

96.9 

— 

92.7 


The Use of Chrome Leather in the Valuation of Tanning Extracts. 

G Grasser. Collegium , i9 XI > 390-92. The use of the tintometer in deter¬ 
mining the color of extracts is not satisfactory and is decreasing. White 
hide because of variation in thickness, etc., does not give uniform results, 
and lime in the hide causes darkening of the leather. If the hide is 
delimed with acid the acid is difficult to wash out, and if any remains it 
causes a notable precipitation of tannin and “reds,” which results in poor 
tannage, and in change of color on the surface. If a number of pieces 
are delimed, it is difficult to preserve them, since phenol and HgCla cause 
spots due to their tanning action, and formaldehyde also injures the hide. 
Splits are unsatisfactory because of their rough surface, and they give 
a darker color than grain. Gansser’s “animalized cotton 0 serves not only 
to compare colors, but weight-giving properties, etc. Expensive apparatus 
is necessary to prepare and use it. The author has employed chrome 
leather for color tests with good results. Twenty-five gr. liquid or 8 gr. 
solid extract are dissolved in 100 c.c. water at 70° C., cooled, placed in a 
flask of 150-180 cc. capacity and shaken for an hour with a piece of 
chrome-tanned calf leather about 8 x 10 cm. in size and weighing about 
10 grams. After lying in the dark for 3 hours the piece of retanned 
leather is well washed. After wiping with a clean cloth the pieces are 
air dried in the dark. The combination tanned piece gives the color due 
to the extract uninfluenced in shade by the original green color of the 
chrome leather, except when the extract is a very light one and is used 
in dilute solution. In comparisons, the quantities of extract used should 
be such as to give equal amounts of tannin in the test flask. The author 
notes that the hide-powder method of detannization shows a proportion 
of tannin greater than can be utilized in actual 1 tanning, since while a 
new tan solution treated with hide powder yields colorless non-tans, one 
which has been used gives more color in the non-tans because of the 
higher percentage of non-tans in the liquor. The fact that a piece of 
actual hide will not take all the tannin from a solution plays an important 
part in the valuation of extracts, and it seems that the principal role in 
the color character of an extract is played not by the quantity and kind 
of non-tans but by the proper color of the tannin itself. 


The Production of Leather and Fur which will Resist Treatment with 
Boiling Water. J. Schneider and V. Simacek. Collegium, 19* 368-9. 
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Many dyes for leather work better at the boiling temperature, and for 
this reason a greater assortment of colors can be applied to chrome 
leather than to other sorts. Samples of leather were tested by treating 
them with hot water for a longer or shorter time and examining the 
water for gelatine. White hide was shaken and digested with boiling 
water and metallic salts with resuhs as follows: (i) Reduced to glue, 
with salts of Be, Ca, Zn, Fi, V, Sb, Bi, Mn, Fe, Co. (2) Hide rendered 
soft and translucent, solution “jellied/* salts of Cu, Rb, Ni, Os. (3) Hide 
tough, solution jellied, salts of Mg, Sr, Cd. Ba, Al, Zr, Sn, Pb, Mo, W, 
Se, Ru. (4) Hide tough, solution not jellied, but precipitated by tannin, 
Hg, Tl, Ce. Th. (5) Solution gave no precipitate with tannin, Cs, V, 
Cr, U, Pt. A few organic compounds were tried. To class (2) belonged 
beta-naphthol; to (3), benzaldehyde, thymol, alpha-naphthol; to (4), 
chloralhydrate, resorcin; to (5), formaldehyde, acetone, hydrochinon, 
phloroglucin. The behavior of the salts was influenced by their dissocia¬ 
tion constant, by the kind of acid, by the acidity or alkalinity of the 
solution. Insoluble organic materials were dissolved in alcohol and the 
solution diluted with water. 

European Wool and Leather Grease. Consul-General Frank D. Hill, 
Frankfort. Consular Reports, March 1, 191a. Degras is obtained partly 
by scraping “chamois'* leather with a knife and partly by washing it 
with alkali and then neutralizing the alkali with sulphuric acid. A 
French method presses the oil out of the leather under water, that so 
obtained being called moellon. The demand for degras is so great that 
at some tanneries inferior skins are worked over and over for the sake 
of the degras. Artificial degras is a mixture of moellon and artificially 
oxidized oil, or oleic acid and oxidized oil, sometimes with the addition 
of talc. In one German process the oxidization is effected by means of 
a ferment. Wool grease is washed out of the wool with soap and sepa¬ 
rated from the soap solution by a centrifuge. It is sometimes dissolved 
out of the wool with ether, etc. It has a disagreeable odor and is brown 
or yellow. Its sp. gr. is about 0.937 and it melts at from 102° to 108° F. 
It consists chiefly of cholesterin, and esters of the fatty acids. Dis¬ 
tillation yields a mixture of cholesterin and free fatty acids, called wool 
oil or distilled wool grease. The crude grease is worth about 3 cents a 
‘pound. It may be purified by extraction with acetone or benzine or by 
“salting out.’* Treatment with alkali removes the fatty acids, forming 
soaps which may be dissolved out. The residue, containing 25 per cent, 
water, known as “lanolin.** is used in the preparation of ointments, 
because it is readily absorbed by the skin. 

Consul A. E. Ingram, Bradford, Eng. Wool is washed in large vats 
with warm water, soap and alkali. The wash water was formerly run 
to waste. This has been prohibited by law, the enforcement of which in 
the West Riding of Yorkshire devolves on a Rivers Board. (See J. A. S. 
Morrison’s article, this Journal, Dec., 1911.) Many manufacturers are 
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now deriving a good profit from the purification of effluents to which 
they have been forced by law to resort. The city of Bradford permits 
manufacturers to run their waste into the sewers, and derives a large 
income from the wool grease recovered by the city plant in which the 
sewage is treated. Last year $122,000 profit was realized by the city and 
improved methods are being installed which will increase the income. 
The old method is as follows: The water is run into a large tank 
where it is treated with sulphuric acid, which breaks up the soaps and 
frees the grease. The whole is then run into a second tank having a 
filter bottom through which the water and soluble matters drain off. The 
residue is then scraped up, put into canvas packages, heated and pressed. 
The crude wool grease is thus extracted and the residue burned or used 
for fertilizer. A newer process which pays well where large quantities 
of wool are treated concentrates the waste to about one-twelfth of its 
original volume and separates the alkaline liquor from the fat emulsion 
by centrifuging. The alkaline liquors are then evaporated to dryness 
and calcined to destroy organic matter, when the salts are purified by 
crystallization. Wool grease is sold in 3 grades, the two lower averaging 
about $38 per ton. The highest grade sells at from $58 to $63 per ton, 
its price depending somewhat on the price of tallow. The cake left 
after extraction of grease is sold at from $1.50 to $2 per ton. Refiners 
obtain from wool grease a product sold as stearin, used in soap-making 
and leather-dressing; and “wool oil,” which is used in the shoddy manu¬ 
facturing districts with other oils for oiling wool. The residue from 
the refining process is known as wool pitch, and is used, among other 
purposes, as an electric insulating material. 

A Method of Measuring Absolute Viscosity. Harold P. Gurney. Jour. 
Am. Chem. Soc., 34» 24-8, Jan., i9 12 - (Since in laboratory practice vis¬ 
cosity is usually measured simply in seconds, the type of viscosimeter 
being stated, it may not be out of place to preface our abstract of Mr. 
Gurney’s article with a definition of “absolute” viscosity: The coefficient 
of viscosity is the force (in dynes) required to move a layer of the liquid 
1 square centimeter in area past another similar layer 1 centimeter away, 
at the rate of 1 cm. per second. The value of this coefficient for pure 
water at 15 0 C. (65.5° F.) is 0.0134. The fluidity of a liquid is obtained 
by dividing the viscosity into I, the two things being pretty closely 
analogous to electrical resistivity and conductivity.) Mr. Gurney claims 
for his method, accuracy and rapidity, and that it requires little time 
and labor to set up and calibrate the apparatus. The amount of liquid 
required is small. A capillary tube 1 meter long is held in a vertical 
position, dipping into a vessel of the liquid so far that a column of 
liquid 2 cm. long stands in the tube when undisturbed. Marks are placed 
on the tube 28.5 cm. above and the same distance below its middle point. 
Suction is applied at the top of the capillary until the liquid rises above 
the upper mark. When the air is. admitted the column falls. By means of 
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a stop-watch the time of fall between the marks is observed. The author 
works out a formula, showing that the absolute viscosity (m) of a liquid 
whose density is 7 and which requires T seconds to fall between the 
marks spaced as above on a tube whose diameter is 0.695 nun. is given 
by the equation m = 0.00247 7 T. The coefficient 0.00247 varies with the 
square of the diameter of the capillary, so that for a tube of twice the 
given diameter, this factor would be 0.00988. A jacket may be placed 
around the capillary through which hot water or steam may pass. A col¬ 
umn is then drawn up and held until it acquires the temperature of the 
surrounding liquid before it is released. A bulb should be connected 
between the suction tube and the capillary. L. B. 

The Drying of Hides and the Soaking of Dried Hides. H. M. Osborne. 
Leather, 3» 988. Dried hides do not behave uniformly in the soaks. If 
they have been dried at ordinary temperatures, soaking in water suffices 
to soften them; but hides dried at a high temperature undergo chemical 
change, and restoration to the original condition is almost impossible. 
They may be softened by chemical means, but only at the expense of a 
considerable loss of hide substance. A method formerly used was to 
soak the hides in very stale soaks, in which case the softening was done 
by dissolving out some of the substance by bacterial action. Now the 
same result is attained with less loss by the use of acid or alkali. Caustic 
soda solution from 0.1 per cent, to 0.2 per cent, is very efficient, and 
slightly antiseptic. Carbolic acid. 0.1 per cent, may be added to prevent 
putrefaction. No time for the duration of soaking can be set. After 
the bony feel has disappeared, the hides should be washed in a wheel 
and returned to the soaks. If they firm up on being put back in the 
soaks, they must be soaked longer. Several repetitions may be necessary. 
Sodium sulphide may be used with the same precautions instead of 
caustic soda; the strength of solution may be 0.5 per cent. Acids may 
be used instead of alkalies, but in this case they must be washed and 
soaked in clean water before liming, to avoid loss of time and waste of 
lime. Formic acid is best, strength of solution from 0.1 per cent, to 0.25 
per cent. Method the same as with caustic soda. L. B. 

The Effect of Scudding on Hides and Skins. Leather, 3, 928. Hides 
and skins are scudded after liming, deliming, puering, bating or drench¬ 
ing. The scudding of hides for sole leather after liming removes any 
^epidermis and hair sheaths which remain, also some short hairs and 
interfibrillar substance, and also the lime soap made by the action of 
the lime on the grease of the hide. Some tanners of heavy leather scud 
after deliming instead of before, because there is less loss of hide sub¬ 
stance, the acid used in deliming fixing some of the interfibrillar sub¬ 
stance. The disadvantage is that the marks of the scudding tool are 
jmare likely to remain. In the case of bated, puered or drenched hides 
the amount of interfibrillar substance scudded out is greater than in 
the case of heavy leathers. L. B. 
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Turkey Red Oil, Its Composition and Analysis. F. W. Richardson and 
W. K. Walton. Journal of the Society of Chemical Industry, 3 X > 105-8, 
Feb. 15. The oil examined is extensively used in finishing in the Bradford 
(England) district. It gives a clear solution in water. It is made from 
castor oil by the action of strong sulphuric acid. The excess of acid is 
washed out as far as practicable with a strong solution of salt or sodium 
sulphate, and the remainder nearly neutralized with ammonia or soda. 
The authors object to the term “sulphonated” oil as applied to this product, 
holding that “sulphated” is the correct word. Water was determined 
by 3 methods. That of Stein, involving stearic acid and saturated salt 
solution, was unsatisfactory. Ubbelohde’s method distils a mixture of 
50 cc. oil and 30 cc. of xylol previously saturated with water, and adding 
a fresh portion of xylol and distilling again. The distillate is collected 
in a graduated tube. This method gave 50.9 per cent, water. By heating 
3.5 gr. in a platinum dish at 100 with frequent stirring until the weight 
changed in 20 minutes less than 1 mg., the loss was 50.84 per cent. This 
method the authors regard as satisfactory. For total SOa, 4 gr. of oil 
were boiled with dilute HC1 $4 hour, then filtered and thoroughly washed 
with boiling water. The filtrate gave barium sulphate ppt. equivalent to 
3.63 per cent. SOs. Alkaline sulphates were determined by dissolving in 
sulphuric ether and shaking out with saturated solution of pure NaCl. 
The saline solutions were diluted and precipitated with BaCl, giving 
0.09 per cent. SOa. To determine NaCl. shaking out methods failed. A 
portion was charred, the ash extracted with water and the solution neu¬ 
tralized with N/10 H 2 S04. The Cl determined by titration w'ith AgNOa 
was equivalent to 0.24 per cent. NaCl. Total Na 2 0 equivalent to 8.41 
per cent. Na 2 S04 was found. Unsaponifiable matter 0.17 per cent. Neu¬ 
tral fat was determined by the Lewkowitsch method, 5.22 per cent. In 
a second trial using 6 gr. instead of 30 gr., proportions of glycerin and 
ammonia the same as before, 5.43 per cent, was found. The latter result 
is preferred by the authors, who afterward omitted the glycerin entirely. 
The neutral fat gave the following data: Sapon. val., 173-6; Iodine val., 
77.73; Yield of glycerol, 13.22 per cent.; Index of refraction at 50° C.. 
1.467. Fat acids from the neutral fat gave, Sap. val., 188.1; mg. KOH 
for 1 gr., 298.6; Mean mol. wt., 302.2; Iodine val.. 84.42; Refractive index 
at 50° C., 1.459; Melting point, 4 to 5 0 C. (Other data are also given.) 
The neutral bodies contain approximately: unsaponifiable, 3.1 per cent.; 
di-ricinolein, 13.6 per cent.; tri-ricinolein, 83.3 per cent. When dissolved 
in 70 per cent, alcohol, the oil gave an acidity equivalent to 32.7 cc. N/i 
KOH per 100 gr. of oil. Partial hydrolysis takes place during the extrac¬ 
tion. Non-sulphated fatty radicals present as soaps were equivalent to 
10.47 per cent, sodium ricinoleate. The total fat, obtained by boiling 
with dilute HC1 and extracting with ether, including some decomposition 
products due to hydrolysis, is 40.4 per cent. Of this 7.18 per cent. = 
neutral bodies and 33.22 per cent. = fat acids. The total glycerol found 
by saponification and decomposition with sulphuric acid was 2.50 per cent. 
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Free glycerol, extracted from the oil by means of a water solution of 
ammonium sulphate, was 0.82 per cent. In answer to questions Mr. 
Richardson said he had not found Turkey red oil made from other oils 
than castor, and that none of those examined contained mineral oils. 

L. B. 

Formation of Leather by Dehydration. L. Meunier and A. Seyewetz. 
Le Cuir, 5, m-15. Knapp treated hide with alcohol, the fibers being thus 
separated and a pliable substance resembling white leather produced. 
When wet it quickly returned to the condition of hide. The cost of the 
process prevented any attempts to utilize it in practice. The well-known 
dehydrating power of concentrated solutions of mineral salts was recently 
emphasized by Procter. (See this Journal, VI, 426). The authors had 
no success with sulphates of feeble bases, e. g. t ammonia and zinc. 
Various mineral salts of high solubility were tried, but either the dehydra¬ 
tion was incomplete or the hide was injured. Potassium carbonate, how¬ 
ever, has neither of these faults. White hide after draining is hung in a 
saturated solution of K»CO«, containing an excess of the salt in order 
to maintain the saturation. Tn the case of thin skins dehydration is 
complete in 1 to 2 hours, heavy hides requiring 10 or 12. The K a CO* 
penetrates the hide very little. The solution seems not to wet the sur¬ 
face, behaving as if the hide were oily. After being wiped off the hide 
dries quickly. A very little of the carbonate shows on the surface of 
the dried product, which is pliable and strong. Cold water takes some 
time to reduce it to the condition of white hide, but warm water quickly 
soaks it. The trace of K-COi may therefore be removed by rinsing in 
slightly acidulated cold water. The authors regard this process as an 
example of formation of leather by purely physical means. They sug¬ 
gest that it may be useful as a means of preserving hides in the white 
state, at a minimum weight and without salt or other preservative; also 
that such “leather” stuffed with grease may be serviceable for certain 
purposes. L. B. 

Reactions of the Tannins. \V. Eitner. Arch. f. Chemie u. Mikroskopie , 
1911. Stiasny^s reagent, 10 cc. dilute HC1 (1:1), 10 cc. 40 per cent, 
formaldehyde, boiled 10 minutes with 50 cc. of the tannin solution (invert 
condenser), precipitates entirely, or nearly so, the catechol tans, com¬ 
prising those of quebracho, catechu, maletto, mangrove, hemlock, pine 
(German), aleppo, mimosa, birch, willow, cajotta, oak bark, sumac and 
gambier. In the filtrate may remain the pyrogallol tans, including those 
from oak and chestnut woods, knoppern and other galls, valonia and 
myrobalans; they give a blue or blue violet color with ferric alum (cate¬ 
chol tans give green to greenish black) and may also be tested for with 
gelatine. Another group reagent is bromine water which precipitates 
the catechol tans only. A special reagent for the filtrate from the formal¬ 
dehyde reaction is a 1 per cent. TiK oxalate solution; this gives red 
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precipitates with galls, red orange with chestnut, yellowish red with 
sumac, myrobalans and oak wood, pale yellow with quebracho, catechu 
and gambier, and none with mangrove. Yellow ammon. sulphide, con¬ 
taining a moderate amount of polysulphide, serves to distinguish oak and 
chestnut extracts (abstract, this Journal, 1909 [4], 249). Tin salt, 
obtained by dissolving 1 part tin in 6 parts HC1, 2 parts HNO« and 
diluting 1: 25, added drop by drop, precipitates quebracho, canary yellow; 
mangrove, red, darkening on standing; myrobalans, white; mimosa, pink; 
catechu, light brown. Tanstuflfs can be distinguished by the ratio of tans 
to non-tans as determined by analysis. Some values are (non-tans =1) : 
galls 6, sumac 1.8, chestnut 3, oak 2.3, pine bark 1, pine wood 0.75, que¬ 
bracho 10. mangrove 5. catechu 2. W. J. K. 

Report of the Freiberg Experiment Station for 19x1. Johannes 
Paessler. The number of analyses called for was about the same as in 
1910 (report, this Journal, 1911 [6], 200) after allowing for decreases 
due to guarantees recently furnished to consumers by Hamburg dealers, 
and the unusual invoice of samples from the colonies in 1910. The tanning 
materials (73 per cent, of all) were analyzed by both methods, or one, 
as in 1910. Condensed averages are: 

Tanning substance Soluble non-tans 



Shake 

Filter 

Shake 

Filter 

Oak bark . 

10.0 

II.I 

6.1 

5.3 

Pine bark . 

10.5 

12.5 

9.8 

8.4 

Mimosa . 

24.I 

33-8 

12.3 

10.6 

Mangrove . 

38.6 

41.0 

11.2 

8.8 

Maletto . 

40.0 

435 

11.5 

8.0 

Valonia . 

28.9 

31.9 

12.3 

10.8 

Trillo . 

390 

42.8 

153 

12.4 

Myrobalans . 

32.0 

35-2 

157 

12.2 

seeded . 

47.0 

51.7 

21.7 

17.3 

Divi-divi . 

438 

475 

20.9 

17.2 

Knoppem . 

. 33-8 

36.5 

8.7 

6.0 

Quebracho wood . 

197 

21.2 

2.4 

1-5 

Chestnut wood _ .... 

7.9 

8.5 

1.9 

i-4 

Sumac . 

24.9 

26.3 

16.7 

14-7 

Investigations made in 

the institute 

upon mangrove barks from 

German 


East Africa showed these to be valuable from their high tannin content, 
the age, part of tree taken, time of gathering, etc., all being without 
influence. Rhizophora and Brugiera gave 28-42 per cent, tannin and 
Xylocarpus and Ceriops. 27-33 per cent. The first group gives a darker 
and redder leather, but the color is favored by gathering the bark at the 
end of the year. 

The ratio of non-tans to tans in chestnut wood was about Y\ by the 
shake method and V« by the filter method, an important matter in 
extraction. 
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Nothing novel is reported concerning extracts. A report of compara¬ 
tive analyses by both methods is to appear later. W. J. K. 

The Use of Zoul’s Method for Titration of Fats. Hildemar Mielck. 
Chemiker-Zeitung, 19* 1 [35], 668. According to Zoul (abstract, this 
Journal, 1911 [6], 39), the end of the saponification (in glycerin solution) 
is indicated by quiet boiling; the author could not sharply observe this, 
for with the necessary heat the liquid always foams. Even with the 
purest fats 15 minutes at least are needed. 

To compare the results obtained by Zoul’s method and the usual saponi¬ 
fication in alcoholic solution, the fatty acids obtained (about 2 gms.) 
were vacuum dried 1 hour at ioo° and then titrated in alcoholic solution: 

FreezitiR- 





Time of reaction 

Acid No. 

point. °C. 

I. 

Cocoanut oil: 







glycerin 

7 

min. 


204 

20.3 


“ 

15 

“ 

(nickel dish) 

219 

20.85 



15 

“ 

(porcelain dish) 

222 

21.05 



10 

“ 

(oil drop by drop) 

260 

22.1 



20 

M 


271 

224 


alcohol 

45 

“ 


271 

22.6 

2. 

Colza oil: 







glycerin 

20 

a 


179 

16.05 


alcohol 

45 

<< 


179 

16.7 

3. 

Linseed oil: 







glycerin 




191 

20.5 


alcohol 




196 

224 

4- 

Sperm oil: 







glycerin 




195 

24-45 


alcohol 




198 

23-9 

5. 

Palm-nut oil: 







glycerin 




256 

2315 


alcohol 




257 

23.8 

6. 

Bone fat (a) : 







glycerin 




200 

39.9 


alcohol 




201 

397 

7- 

Bone fat (b) : 







glycerin 




196 

41.15 


alcohol 




199 

40.15 


It is noticeable that the animal fatty acids in Nos. 4 and 7 gave highest 
freezing points by the glycerip method. Traces of water in glycerin 
may produce oxy-acids which may explain the differences found with 
linseed oil, especially in the freezing points. The iodine numbers (Wijs) 
found with the acids from bone fat were: alcohol, 54.8; glycerin, 49.75, 
51.3. The author concludes it is better to use the old method. 

W. J. K. 


1 
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The Determination of the Origin of Some Lubricating Oils. N. Cher- 
cheffsky and R. Escudie. Les matures grasses, 19 11 [4], 2366. The 
distinction between mineral oils of different sources is the essential theme 
Chemical methods wholly fail and physical constants only can be relied 
upon. The following table condenses some of the data: 



Density 

Inflarara. 

Viscosity 

Index 

Crit. temp. 

Riche- 


15 ° 

degree 

Barbey 

Engler 

refr. 

Dissol. 

Turb. 

Halphen 

Russian oil, II • • 

0.899 

182 

89 

14 

1:4975 

138 

39 

476 

Russian oil, I .. 

O .909 

205 

53-5 

38 

5«>7 

144 

45 

531 

Russian oil, 00 .. 

0-9I3 

232 

25 

121 

5024 

152 

55 

753 

Galician oil 

O.917 

212 

475 

39 

5121 

141 

33 

534 

Roumanian oil . 

O .927 

I 90 

47 

45 

5M4 

134 

23 

395 

American spindle 
oil. 0.910 

221 

775 

22 

5IOO 

138 

32 

480 

American cylin- 
der oil. 

O.891 

310 

10.5 

219 

_ 

194 

99 

_ 


The degree of inflammability was determined with the Luchaire appa¬ 
ratus ; the viscosity by the ixometer of Barbey, giving the volume of oil 
flowing in a unit of time at 35°, and by the Engler apparatus showing 
the minutes required for a unit volume (quoted here for 20° only) ; for 
the methods of determining the critical temperatures of dissolution and 
turbidity and the index of Riche-Halphen, the author refers to earlier 
articles in the same journal. W. J. K. 

The Coefficient of Expansion of Oils Used in the Leather Trade. B. 

Kohnstein. Collegium, 19pp. 41-3. The determinations were made 
with a Westphal balance within the limits 15-65° C., using Dulong and 
Petit's formula for the computation. Some of the results found were: 


Tunny oil . 0.000752 

Walrus oil (direct fire).000714 

4 “ (water boiled) . .000741 

Anchovy oil .000702 

Seal oil (fresh) .00074 

Whale oil, brown .000742 

“ “ light .000716 

Herring oil .000671 

Linseed oil . 000933 

“ “ .000879 

“ “ .001002 

Shark oil (very old).001452 

Castor oil .001084 

Neats-foot oil .000796 

Mineral oil (paraffin-free) .00097 
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Although these constants are not distinctive enough to identify oils, 
they are considered to be of practical use in computing the volumes of 
warm oils in vessels, during storage or manufacturing processes. The 
expansions are high compared with water, which gave the coefficient, 
0.000355. W. J. K. 


PATENTS. 

Process for Clarifying Tanning Liquors. French Patent No. 43 *» 439 - 

A. Redlich. This process, which applies especially to quebracho, consists 
in heating the liquor in a closed vessel under atmospheric or higher pres¬ 
sure, then cooling and allowing to settle. The clear liquor is then with¬ 
drawn and concentrated. 

Bark-removing Machine. TJ. S. Patent No. 1,017,655. H. L. Drake, 

Medford. Wis. 

Machine for Graining and Glazing Leather. British Patent No. 24,710. 

A. H. Stanley, London. 

Process of Puering Hides and Skins. British Patent No. 24,982. H. 

Becker, Frankfurt a. M. The process employs a mixture of bacterial 
cultures, animal digestive juices, vegetable enzymes, and a substance 
capable of decomposing fats, such as gall or sulpho-ricinoleic acid. 
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METHODS FOR TESTING LUBRICATING OILS. 

By T. D. Simpson . 

Research work connected with the Leather industry does not 
concern itself chiefly with leather oil investigation, but every 
tannery must have machinery for operation and every portion of 
movable machinery requires oil or grease for lubrication. Oils 
vary so much in quality that the best results are only obtained 
by a selection of the lubricants on an intelligent basis. In the 
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present paper are described some standard methods of determin¬ 
ing the most important physical properties of lubricating oils. 

GRAVITY. 

By this we mean the weight of an oil: i. e., the relation of 
the weight of a given volume of oil to that of a like volume 
of water. The two most common modes of stating gravity 
are in Baume degrees and directly as Specific Gravity. The 
former is simpler, and accurate enough for all practical pur¬ 
poses. Commercially, it is universally used for recording the 
gravity of oils and is determined by means of a Baume hydro¬ 
meter, which should be graduated to one-tenth of a degree 
(o.i°). Such a hydrometer is large, and necessitates the use 
of a 500 cc. hydrometer jar. When occasion arises to use a 
small hydrometer, a 100 cc. hydrometer jar is sufficient. 
The large hydrometer gives more accurate results, and should 
always be used when the quantity of the oil is sufficient for 
making the test. The small hydrometer should only be used 
when the quantity is, say, that contained in a four once ordinary 
sample bottle. The oil is poured into the jar and the hydrom¬ 
eter floated in it until it comes to rest. Then the reading of 
the hydrometer is taken at the top edge of the oil. In some 
cases it is well to put a piece of paper behind the hydrometer 
jar and use a magnifying glass, as a greater degree of accuracy 
can be obtained. One tenth of a degree (0.1 °) is deducted from 
the reading to make allowance for the capillary attraction of 
the oil. Now take the temperature of the oil, and if above 
or below 6o° F. refer to Tagliabue’s Manual which reduces the 
gravity to the temperature of 6o° F., which is the standard tem¬ 
perature for the Baume and specific gravity of oil. For in¬ 
stance, if the gravity of an engine oil is desired, and the read¬ 
ing of the hydrometer was 31.4 0 Be. at 78° F., the actual gravity 
according to the manual would be 30. i° Be. at 6o° F. 

The Manual is very convenient, as it saves considerable time 
in calculation, but where no manual is at hand, the actual 
Gravity at 6o° F. may be calculated by using the factor of 
0.0004 as the coefficient of expansion as follows: Assuming 
the reading and the temperature to be as above, 31.4 0 Be. at 
78° F.: Proceed by converting the Baume gravity into the 
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specific gravity by referring to the comparative Baume and 
specific gravity table, thus — 31.4 0 Be. = 0.8680 specific gravity. 
The excess in temperature above 6o° F. equals 18 0 F. This is 
multiplied by the coefficient of expansion 0.0004: 18 X 0.0004 = 
0.0072. This added to 0.8680 = 0.8752 giving the actual specific 
gravity as converted to 6o° F. As the Baume gravity is desired, 
it will be necessary to again refer to the Baume and specific grav¬ 
ity table and convert the specific gravity of 0.8752 into Baume 
gravity, which gives the result of 30. i° Baume precisely the same 
as obtained by using the manual. When the temperature is be¬ 
low 6o° F., the result must be subtracted instead of added. Spe¬ 
cific gravity can be determined by the specific gravity bottle, the 
Sprengel Tube or the Westphal’s Balance, but for commercial 
work, it can be accurately enough determined by first taking the 
Baume gravity with a large hydrometer and converting into the 
specific gravity by referring to the conversion tables, or by using 
the following formulae: 

To convert specific gravity into Baume gravity. 


B 6. == 


140 

Sp. Gr. 


130. 


To convert Baume gravity into specific gravity. 


Sp. Gr. — 


140 

130 + Be. ’ 


FLASH AND FIRE TEST. 

The flash test of an'oil is the temperature to which the oil 
must be heated to give off vapors, which when mixed with air 
produces an inflammable or explosive mixture. The fire test 
of an oil is the temperature at which it will give off vapors, 
which when ignited will continue to burn. As the personal equa¬ 
tion enters into the test to a marked degree, the following points 
should be considered when the most accurate results are desired. 

1. The larger the amount of oil the more vapor will be 
driven off, hence the lower will be the flash and fire test. 

2. From a large and shallow cup the liquid evaporates faster, 
hence the lower will be the flash and fire test. 

3. The faster the oil is heated the lower will be the flash 
point, as more vapor is driven off. 
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4. The nearer, or what amounts to the same thing, the larger 
the testing flame the lower will be the flash point. A large flame 
may produce local superheating. 

5. The flame should be applied equidistant between the center 
and edge of cup, as the mixture of air and vapor is more com¬ 
plete. This is best effected by drawing the flame diametrically 
across the top of the cup. 

6. The thermometers used for taking flash and fire test 
should be frequently compared with a standard thermometer. 

7. Draughts should be carefully avoided. 

8. Barometric changes are for practical work negligible. Each 
five millimeters between seven hundred and forty-five and seven 
hundred and fifty-five causes a variation of but one tenth de¬ 
grees centigrade. 

There are two kinds of testing, the open and closed, and as 
the various instruments give different results a description of 
the method of manipulating the instruments which are most 
used is hereby given. 

OPEN METHOD. 

For lubricating oil the Cleveland cup as made by Tagliabue 
or the Carbondale Machine Company is generally used, and gives 
the most favorable result. The cup is made of cast steel 21 
inches in diameter and 1 % inches deep, supported on three legs. 
It is made in two parts; the lower part is an air bath, in which 
.is set the part for holding the oil. A fairly uniform heating 
is thus produced, as the flame does not come into direct contact 
with the part of the cup containing the oil. The cup is freed 
from the oil accumulated from previous tests by wiping it 
out with a piece of waste, and then holding it over a gas flame 
to remove the slightest trace of any oil by burning. When the 
cup has cooled add the oil to be tested. In the case of neutral, 
spindle, engine oils, etc., fill the cup to within three-eighths of 
an inch from the top; cylinder oils to within one-half inch 
from the top. Now suspend the thermometer by means of a 
thermometer stand, so that the bulb will be in the center of the 
oil, and the top of the bulb is just submerged below the surface 
of the oil. Now apply heat by means of a Bunsen burner or 
alcohol lamp, adjusting the flame, so that the oil will be heated 
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at the rate of 12 degrees F. per minute. For a test flame a 
wax taper may be used or a string saturated with oil, or better 
still a gas flame from a glass tube drawn to a small aperture. 
The test flame should" be about the size of an ordinary 
match head, and in no case should exceed one-eighth inch in 
diameter. When the oil starts to vaporize freely the test flame 
is applied every five degrees, by drawing it diametrically across 
the top of the cup at a distance of one-quarter inch above the 
surface of the oil until the flash test is reached, which is indi¬ 
cated by a puffing blue flame. The temperature at this point 
fs the flash test. The fire test is determined by continuing to 
heat the oil under precisely the same conditions as the flash test, 
applying the test flame every five degrees, beginning at 30 de¬ 
grees above the flash test for neutral oil and 45 degrees above 
for cylinder oils until the oil continues to burn. The tempera¬ 
ture at this point is the fire test. The burning oil can be extin¬ 
guished by means of a cover that comes with the cup, but it is 
advisable to extinguish it by simply blowing it out thereby al¬ 
lowing the thermometer to remain in the oil and cool gradually, 
rapid cooling being injurious to thermometers. In testing 300 
oil, the oil should be heated at the rate of 5 degrees per minute. 

Open Method for Illuminating Oils. The instrument generally 
employed for taking the flash and fire test of burning oils is the 
open fire tester as made by Charles J. Tagliabue, and the official 
method for taking a test on this cup is as follows: The instru¬ 
ment should stand level. Fill the metal bath cup with water 
of about 6o° F., leaving room for displacement by the glass oil 
cup, which is then placed in the bath. Fill the glass oil cup with 
the oil to be tested to within one-eighth inch of its upper level 
edge. See that there is no oil on the outside of the cup, or upon 
its upper level edge, using soft paper to clean the cup in pref¬ 
erence to cotton or woolen material. Adjust the horizontal flash¬ 
ing-taper guide-wire in place. Suspend the thermometer, with 
the bulb of same well covered by the oil. Heat bath with small 
flame lamp, alcohol, gas or other, having the flame so adjusted 
that it will raise the temperature of the oil not faster than 2 de¬ 
grees F. per minute, without removing the lamp during the whole 
operation. Remove air bubbles, if any, from the surface of the 
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oil before first trial for flash is made. At the proper trial tem¬ 
peratures, try for flash with a small (not over one-eighth inch) 
bead of flame on the end of a piece of lighted twine (stiffened 
by wetting and twisting) or a broom splint, by drawing it quickly 
and without pause across the guide wire from left to right. 
The first or initial flash obtained is called the flashing point. Suc¬ 
cessive flashes are looked for, until the oil surface ignites and 
continues to bum until quickly blown out. This burning point 
temperature is called the fire-test. 

VISCOSITY 

Commonly called the body of an oil; scientifically it is the 
opposite of fluidity, and is due to internal friction. In most 
cases the viscosity of an oil determines to a considerable extent 
its value as a lubricant. By making a comparative viscosity 
test with an oil of known value that has given satisfactory re¬ 
sults in practice, the lubricating value of an oil for a given, 
purpose may be pretty definitely determined. A description of 
the official method for taking tests with one of the recognized 
instruments used in the United States is as follows: 

saybolt’s universal viscosimeter. 

This instrument is arranged specially for testing cylinder, 
valve and similar oils, with bath at 212 0 F., and oils at 210° F. It 
may be used with either gas or steam alone, or both in combina¬ 
tion. If both, are used, the steam may be introduced slowly to re¬ 
place evaporation depending chiefly upon the gas flame to raise 
the temperature to the boiling point, and keeping it there during 
the test. The bath vessel should always be kept full during a test. 

Directions for making the test at 212 0 F. 

1. Have the bath of water prepared at the prescribed tem¬ 
perature. 

2. Have the oil strained into one of the tin cups, in which 
cup it may be heated up to about the standard temperature. 

3. Clean out the tube with some of the oil to be tested by 
using the plunger sent with the instrument. (No drill or other 
instrument should be used.) 

4. Place the cork (as little distance as possible) into the 
lower outlet coupling tube just enough to make air tight, but not 
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far enough to nearly touch the small outlet jet of the tube proper, 
(34" to 34" may be enough). 

5. Pour the oil from the tin cup (again through the strainer) 
into the tube proper until it overflows into the overflow cup up to 
and above the upper edge of tube proper. 

6. Xow again see that the bath is at the prescribed tempera¬ 
ture. 

7. Use the thermometer sent with the instrument, stirring 
the oil until it comes just to the standard temperature. 

8. Remove the thermometer. 

9. Draw from the overflow cup with a pipette, all the sur¬ 
plus oil down to, and below the upper edge of tube proper; this 
insures a positive starting head. 

10. Place the 60 cc. flask under and directly in line with the 
outlet jet, and as close to the coupling tube as is practical to 
permit of room for drawing the cork. 

11. With the watch in left hand draw the cork with the right, 
and simultaneously start the watch. 

12. The time required in the delivery of 60 cc. is the vis¬ 
cosity. 

In testing reduced black oils, bath and oil are heated to 130° 
F. In testing spindle, paraffine, red and other distilled oils, 
bath and oil are heated to ioo° F. When used at 130° or ioo°, 
gas alone is used to bring the bath to the prescribed tempera¬ 
ture, and turned off during the test, the large size of the bath 
usually permitting one test to be made without re-heating. Di¬ 
rections for making the test at ioo° and 130° F. are exactly the 
same as those given for the higher temperature. 

THE PIPETTE VISCOSIMETER. 

This is a form of viscosimeter used by the Pennsylvania Rail¬ 
road. The Pipette Viscosimeter consists of an ordinary 100 cc. 
long bulb pipette. It is graduated so as to hold 100 cc. to the 
bottom of the bulb, and the apperture of the pipette is so made 
that 100 cc. of water at ioo° F. will run out of the pipette in 
34 seconds. The bulb of the pipette varies from 1%" to i 1 //' 
outside diameter. The oil is heated to the required temperature, 
care being taken that it is uniformly heated, and is then brought 
up into the pipette to the required mark. The time taken for 
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the oil to run out of the pipette to the bottom of the bulb gives 
the test figure. This method is not so accurate as using an 
ordinary viscosimeter, but gives a fair approximation to the vis¬ 
cosity of an oil by comparing with an oil of known viscosity. 
Furthermore, a pipette for determining comparative viscosities 
may be used when the sample is not of sufficient quantity to 
have the viscosity taken on any of the standard instruments. By 
testing the oil, whose viscosity is sought with a 50 cc. pipette, 
and then testing an oil of known viscosity in the same manner, 
an idea can be obtained of the comparative viscosity of the two 
oils. 


COLD TEST 

Is the temperature where the oil congeals or ceases to flow. 
To take the cold test fill an ordinary 4 ounce sample bottle one- 
third full with the oil whose cold test is desired. Insert a cork 
or rubber stopper perforated to receive the thermometer stem. 
The thermometer is then inserted, taking care that the bulb is in 
the center of the oil. Now place the bottle in a suitable re¬ 
ceptacle;- surround it with a freezing mixture of ice and salt. Al¬ 
low the oil to remain thus until the thermometer reading indi¬ 
cates that the temperature is approaching the congealing point. 
Then remove and note if the oil is congealed. If not, replace it 
quickly and allow it to remain until the temperature has dropped 
2 degrees, then again remove to observe the condition of the 
sample. This is repeatedly done every two degrees until being 
removed from the freezing mixture it is congealed. The tem¬ 
perature at this point is recorded as the cold test. 

As a rule in the refinery the sample can be chilled in the brime 
solution such as is used in connection with the refrigeration 
process for chilling wax. To make cooling mixtures to be used 
at a temperature above 35 0 F. used cracked ice and water, be¬ 
tween 35 0 and o° F., use 2 parts of ice and 1 part salt and from 
o° to — 30° F. use 3 parts of dry calcium chloride and 2 parts 
of ice or snow. Carbolic acid dissolved in ether readily gives 
— 50° F. 

Cloud Test. The Cloud Test of an oil is the temperature at 
which it begins to get turbid. It is taken in a similar manner 
to the Cold Test, excepting that the temperature is noted when 
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a well defined flocculent cloud appears around the thermometer 
bulb. The cloud test is taken by filling an ordinary four ounce 
sample bottle with the oil whose clould test is desired, and insert" 
ing a regular cold test thermometer so that the bulb will be in 
the center of the oil. Now proceed as in taking the cold test, by 
placing the oil in a suitable receptacle and surrounding it with 
a freezing mixture of cracked ice and salt. After cooling down 
to say within 10 degrees of the cloud test remove the bottle 
every 2 degrees and note the appearance. 


THE PURIFICATION OF TANNERY EFFLUENTS . 1 

Some interesting experiments have been carried out by Messrs. 
Hein, Faure-Fremiet, Herbert, Moussee, Sarbory and Schoffer, 
on the purification of tannery effluents. The experiments were 
made with a soak water containing a large amount of organic 
matter and a sodium sulphide solution used for unhairing. The 
results obtained by various methods of purification are given 
below. 

PURIFICATION BY MECHANICAL MEANS. 

The effluent of the water used for soaking was allowed to 
stand for five to six hours, the greater part of the solid matter 
of a granular and gelatinous nature was thus deposited, colloidal 
substances being left in the liquid. The amount of deposit thus 
obtained amounted to not more than 250 grammes in the dry 
state per 1,000 liters of the liquor. It was found that although 
little purification was brought about by mere settling, the liquor 
could be rapidly clarified by thoroughly mixing the liquor with 
water containing clay in suspension. 

Similar results were obtained with the unhairing solution con¬ 
taining sodium sulphide, the amount of deposit obtained by 
settling in this case being about 1,250 grams in the dry state 
per 1,000 liters. The process of Messrs. Michoelis and Rona for 
precipitation of albuminoids in alkaline solution was also utilized. 
For practical use a mixture of colophany, denatured methyl 
alcohol and water is recommended instead of the mastic and 
ethyl alcohol emulsion, which is too expensive. Investigations 
have been made, and are almost complete, on the conditions 
1 Leather World , 4, 119-20 and 144-5. 



244 LEATHER CHEMISTS ASSOCIATION 

under which colloidal sulphur is precipitated by this method and 
the industrial use of the sulphur so obtained. 

PHYSICO-CHEMICAL CLARIFICATION. 

In this method substances were used which produce coagula¬ 
tion, and thus bring about a more rapid deposition of impurities. 
Among the various materials which can be used for this pur¬ 
pose, lime, ferric sulphate and aluminum sulphate were tested. 
In alkaline solution, aluminum sulphate gives the most volu¬ 
minous and gelatinous precipitate, and is therefore expected to 
bring about a better and quicker deposition. When using ferric 
sulphate and aluminum sulphate, precipitation was therefore 
accelerated by making the water slightly alkaline with lime. 

The quantity of reagents necessary to produce clarification of 
soak water is about 0.5 to 1 kilogram per 1.000 liters of soak 
liquor. 

When lime alone was used the water was colorless and odor¬ 
less; with sulphate of iron and aluminum, the odor was greatly 
decreased and the purified liquid perfectly limpid and fluid. 
When lime was employed as the clarifying agent, the purified 
effluent was slightly alkaline, and in the other cases it was slightly 
acid. 

With lime and aluminum sulphate, the organic matter in the 
soak liquor was reduced to about half the amount originally 
present. The total nitrogen was reduced from 0.092 gram to 
from 0.033 to 0.070 gram per liter; ammoniacal nitrogen was 
reduced from 0.012 gram to from 0.005 to 0.008 gram per liter; 
sulphuretted hydrogen was completely removed, and fatty matters 
present were also decreased. From the chemical point of view, 
therefore, the purification is relatively satisfactory, especially 
with lime and aluminum sulphate. Ferric sulphate was not 
found so efficient as aluminium sulphate. The quantity used 
was y 2 kilogram per 1,000 liters. 

With regard to physical properties, it was found that when 
ferric sulphate was employed the electrical conductivity of the 
effluent diminished from 28.88 X io 4 to 19.45 X 10 4 ; with 
aluminum sulphate the conductivity was found to increase to 
51.98 X io 4 , due to the slight acidity acquired by the liquid. 
When lime was employed as the clarifying agent the conductivity 
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increased to 78.52 X io 4 on account of the small percentage of 
lime dissolved in the water. 

The number of germs per cubic centimeter of the water was 
reduced from 2,000,000 originally present in the soak liquor to 
4,000 in the purified effluent when ferric sulphate was used. 
When lime was employed, the number of germs per cc. was 
diminished to 71,000, and with aluminum sulphate as the purify¬ 
ing agent, the number of germs in the purified effluent was 
81,000. 

The deposit obtained from the soak liquor by the above 
methods of clarification was weighed, dried and analyzed in 
order to determine its value as a fertilizing agent for agricul¬ 
tural purposes. The following results were obtained per 1,000 
liters of soak liquor effluent: 

Aluminium Ferric 

Lime sulphate sulphate 

grams grams grams 

Dry deposit obtained.... 150.0 150.0 626.0 


Nitrogen. 1.41 0.63 3.15 

Phosphoric acid. 0.54 0.15 13.29 

Lime. 421.80 0.30 2.45 

Potash. 3.15 1.33 4.38 


These results show that where sufficient space is available to 
drain off and dry the slime deposited from the effluent, some 
profit might be derived from its use as a fertilizing agent. 

With the sodium sulphide solution used for unhairing, similar 
results were obtained by use of the above compounds for clarify¬ 
ing the effluent, lime, however, being an exception. When lime 
was used, the clarified liquor was yellowish in appearance, almost 
odorless and very alkaline. The total nitrogen was decreased 
from 1.960 grams to 0.908 grams per liter; the ammoniacal nitro¬ 
gen from 0.081 to 0.013 grams per liter; fatty matters were 
decreased. The effluent was thus greatly improved, but the clari¬ 
fied liquor always contained large amounts of sulphuretted hydro¬ 
gen, the amount remaining practically constant. 

When litne was employed, the number of bacteria was reduced 
from 500,000 to 81,000 per cc., and the'deposit on analysis gave 
the following results per 1,000 liters of the effluent: 
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Grams 

Dry deposit. 22,500.0 

Nitrogen. 31.5 

Phosphoric acid. 2.25 

Lime. 8,721.0 

Potash... 128.25 


From the amount of fertilizing elements thus present this 
deposit should be worth collecting and drying for use on the soil. 

PURIFICATION BY CHEMICAL REACTIONS. 

This method differs from those given above in that substances 
were used which react chemically on the impurities present in 
the water. The reagents tested for this purpose were: (1) A 
mixture of ferric sulphate and chloride of lime; (2) calcium 
permanganate; (3) sodium hypochlorite. 

These reagents w$re added to the effluent until no further pre¬ 
cipitation took place and until the odor of the soak water was 
removed. The quantity of reagents employed per 1,000 liters of 


effluent was as follows: 

Grants 

Ferric sulphate. 250 

Chloride of lime. 200 

Permanganate of lime. 100 

Sodium hypocalorite.3,000 


The soak liquor, after treatment with the above reagents, was 
allowed to stand for a few hours to allow the precipitate to 
deposit. The clear solution thus obtained was slightly yellow in 
color, the putrefactive smell was greatly diminished. When 
reagents (1) and (3) were used, the smell of the purified liquor 
resembled that of chlorine. 

The purified effluent was slightly acid when ferric sulphate 
and chloride of lime were employed, neutral when calcium per¬ 
manganate was used, and slightly alkaline when the precipitating 
reagent was sodium hypochlorite. 

With reagents (1) and (2) the organic matter present was 
decreased, but this was not estimated when sodium hypochlorite 
was employed. Total nitrogen was reduced from 0.075 g ram 
per liter to 0.056 and 0.067 gram per liter respectively when the 
first two reagents were employed. With sodium hypochlorite 
the total nitrogen was reduced from 0.092 gram to 0.078 gram 
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per liter. The amount of ammonia was diminished considerably 
with the two first reagents, and practically completely removed 
with sodium hypochlorite. Sulphuretted hydrogen was reduced 
and fatty matters were decreased. 

Ferric sulphate and chloride of lime reduced the number of 
germs originally present in the soak water to 640 per cc. With 
calcium permanganate, purification in this respect was greater 
and sterilization was complete. 

Sodium hypochlorite charges the water with chlorinated com¬ 
pounds, renders it alkaline, and reduces the number of germs to 
8,500 per cc. 

Though purification is satisfactory when the above chemical 
reactions are employed, the result was found to be inferior to 
that obtained with the clarifying agents previously mentioned, 
especially with lime. 

The following analysis of the deposit obtained when the three 
chemical reagents given were used shows that it possesses little 
fertilizing value: 



Ferric sulphate 
and 

Calcium 

Sodium 


chloride of lime 

permanganate 

hypochlorite 


grams 

grams 

grams 

Dry deposit obtained.. 

- 85.00 

123.00 

400.00 

Nitrogen .. 

- O.23 

0.27 

3-25 

Phosphoric acid. 

- 2.78 

0.39 

0.26 

Lime. 

•••• 3-07 

6.88 

0.52 

Potash. 

- 2.04 

1.47 

0.88 


The quantities given are per 1,000 liters of liquor. 


With the sodium sulphide effluent used for unhairing, the fol¬ 
lowing reagents were used: Ferric sulphate, alumina sulphate, 
mixtures of 5 parts ferric sulphate and 2 parts chloride of lime, 
calcium permanganate and sodium hypochlorite. 

These reagents were all found to considerably improve the 
appearance of the effluent, especially ferric sulphate, alumina 
sulphate, and calcium permanganate, but the purified effluent still 
contained a considerable amount of sulphuretted hydrogen. The 
best results seemed to be given with ferric sulphate, which is also 
cheaper. 

With these reagents the viscosity of the effluent was greatly 
decreased, especially when ferric sulphate was employed. The 
calcium permanganate and mixture of ferric sulphate and chloride 
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of lime reduced the surface tension of the effluent to the greatest 
extent, though in all cases it was decreased. The variation of 
these physical constants is worthy of note, considering the great 
alkalinity of the purified effluent. 

The use of ferric sulphate decreases the number of germs to 
5,000 per cc.; with ferric sulphate and chloride of lime in admix¬ 
ture the number of germs were reduced to 1,500 per cc.; sodium 
hypochlorite diminished them to 7,200; and aluminum sulphate 
to 49,000; while calcium permanganate completely sterilizes the 
water. 

On analysis of the deposits the following results were obtained, 
quantities referring to 1,000 liters of effluent: 

Ferric sul- 

Alumi- phateand Calcium Sodium 
Ferric num chloride permau- hypo- 

sulphate sulphate of lime ganate chlorite 

kilograms kilograms kilograms kilograms kilograms 

Dry deposit obtained ... 10.50 33.05 3.87 4.04 3.50 


Grams Grams Grams Grams Grams 

Nitrogen. 38.43 78.40 8.67 792 43.40 

Phosphoric acid. 11.65 1.92 7.66 11.31 0.87 

Lime . 282.20 78.40 582.32 743-3 6 5-*5 

Potash. 30.45 188.65 69.93 6446 104.30 


These deposits should be of value as fertilizing agents, 
x From the experiments thus carried out, Mr. Heim concludes 
that though the water is considerably improved, except as regards 
amount of sulphuretted hydrogen present, the cost of the process 
for this result is too great unless the deposit could be satisfac¬ 
torily utilized. In order to compensate further for the expense 
of purification, experiments have been, and are still being, carried 
out in order to recover the sulphur from the effluent. This 
would be very valuable as a by-product. 

Two methods for this purpose have been tested by Mr. Heim. 
Using the method with mastic, already referred to, a light yellow 
water was obtained possessing a smell of resin, quite fluid and 
slightly acid. The total nitrogen was reduced from 1.960 grams 
to 0.728 gram; ammoniacal nitrogen from 0.081 gram to 0.068 
gram; and sulphuretted hydrogen from 10.241 grams to 1.423 
grams per liter. 

The second process investigated consisted in agitating the 
effluent with clay, afterwards acidifying with sulphuric acid, then 
filtering or decanting off the clear solution. 
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A light yellow acid solution, smelling slightly of sulphuretted 
hydrogen, was thus obtained. The total nitrogen was decreased 
from 1.96 to 0.56 gram; ammoniacal nitrogen from 0.81 to 0.065 
gram; and sulphuretted hydrogen from 10.241 grams to 0.758 
gram per liter. The number of germs was greatly reduced. A 
considerable amount of sulphuretted hydrogen was liberated 
during the process, the sulphur from which could be recovered 
by processes similar to those employed for purifying coal gas. 
The effluent also, after purification, grows more and more turbid, 
due to the deposition of colloidal sulphur. This can be coagu¬ 
lated with lime and then collected. Experiments are being made 
on the sulphur thus recovered with a view to employing it for 
making mixtures for use in agriculture. 

BIOLOGICAL PURIFICATION. 

From experiments made in the purification of soak liquor, Mr. 
Heim concluded that, leaving out of account the relative cost of 
the different processes, it was impossible to obtain sufficient puri¬ 
fication by the aid of aerobic or anaerobic organisms without 
extending the work to an extent which would not be practical 
in this industry. Purification by direct filtration on bacteria 
contact beds, and also by filtration after fermentation, is very 
satisfactory from a bacteriological point of view, but is much 
less satisfactory with regard to chemical composition. If the 
septic tank is first employed, a considerable decrease in organic 
matter is then obtained on the bacteria beds. This is not the 
case if the effluent is conveyed directly into the bacteria beds. In 
both cases, however, the total ammoniacal nitrogen is not de¬ 
creased to any considerable degree. Taking into account the 
chemical composition of the effluent before and after, as> well as 
the number of germs present, the results obtained by biological 
methods of purification were inferior to those obtained by chem¬ 
ical purification. 


ACIDS IN TAN LIQUORS . 1 

By Professor H. R. Procter . 

The very interesting paper on this subject read by Messrs. 
1 Shoe and Leather Reporter , March 21, T912. 
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Kerr and Wilson at the last convention of the American Leather 
Chemists’ Association leads me to think that a few words from 
mvself may not be without interest to your readers. The uses 
of acid in the liquors are various. Where lime is used as an 
unhairing agent, acids are often necessary to remove its last 
traces, and for this any acid will do which gives soluble lime- 
salts. In sole leather tanning, acid plumping in the liquors is 
also desired, and for this purpose relatively strong acidity is 
needed. 

Beside these two requirements, a certain amount of acidity 
appears to be necessary to enable the vegetable tanning process 
to go on at all, though of its amount and the mode of its action 
our knowledge is at present very imperfect. Certain it is that 
alkaline liquors will not tan, though they may color; and that 
tannin and gelatine absolutely free from acids and their salts 
will not mutually precipitate. Gelatine and hide fiber belong to 
the peculiar class of bodies known to chemists as “amphoteric,” 
which are neither distinctly acid nor basic, but capable of acting 
in either sense. In presence even of weak acids, they form com¬ 
pounds which apparently are of the nature of salts, which are 
capable of precipitation with tannins, while the pure gelatine is 
not. Weak, however, as gelatine and hide fiber are as bases, they 
seem capable in some cases of decomposing salts and appropri¬ 
ating their acid, and perhaps also their basic constituent; and 
therefore we may regard the study of the salts always present in 
extracts and liquors as not less important than that of the acids 
themselves, though even less completely understood. 

One action of the salts, however, has of late received some 
attention, but its practical importance is still scarcely appreciated 
by the tanners—that is the effect of the salts of chemically weak 
acids in rendering those acids still weaker, without diminishing 
their power of combining with bases, as for instance, of neutral¬ 
izing and dissolving lime, or of changing the color of such indi¬ 
cators as are sensitive to the weakest acids, such as phenolphtha- 
lein. This may be clearly shown by the following simple 
experiment. A measured portion of dilute acetic acid is placed 
in a glass with a few drops of phenolphthalein and of some 
indicator less sensitive to acids, such as congo-red, methyl-orange, 
or even litmus, and standard caustic soda is added from a burette. 
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At a certain point (before the whole of the acid is neutralized) 
the congo-red will change color, but appreciably more soda must 
be added before the phenolphthalein becomes pink, showing the 
true neutrality. If now a further equal portion of acetic acid 
be added to the used liquor, and the test repeated, the phenolph- 
thalein will give practically the same test as before, but the 
congo-red will show a still lower result, owing to the weakening 
of the acid by the neutral sodium acetate formed in the first 
operation. 

It must not be concluded from this that congo-red is a bad, 
or phenolphthalein a good indicator; for if a similar experiment 
be made with the weak alkali ammonia, it will be the congo-red 
and not the phenolphthalein which will show the true reading, 
the former being sensitive to the very weak acids, and the latter 
to weak alkalies. Practical use is constantly made in Europe of 
this effect of neutral salts in deliming;—acetic, lactic or butyric 
acid is added to the liquor left by a previous operation, and its 
swelling power is partially or wholly paralyzed by its neutral salt 
in the liquor, while the solution of lime is unaffected. In this 
way all the effects of bran drenching are obtained, and the exact 
degree of plumping required can be regulated by each time run¬ 
ning away and replacing by water a suitable portion of the liquor. 

Appling these facts to our consideration of the tannery liquors, 
we can see that the mere determination of total acidity, with any 
single indicator, such as hematin or phenolphthalein gives no 
useful information; a fact which has been very fully insisted on 
bv Messrs. Kerr and Wilson. A more practical method is to 
take advantage of the sensitiveness of different indicators to 
different degrees of real acidity. Congo-red changes color very 
approximately at the lowest acid strength which will perceptibly 
plump hides, and may be adopted as the indicator for acids avail¬ 
able for plumping. The old lime-water method is fairly exact 
in good hands, and gives a direct report as to lime-dissolving 
acids; while for total acid, hematin or phenolphthalein are suit¬ 
able, and for several reasons the former is preferable, though it 
has a gradual color change through several tints, and practice is 
needed to get uniform results. Phenolphthalein is sharper, but 
does not indicate real neutrality but a very slight degree of 
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alkalinity, which tends to oxidation and darkening of the test 
liquor. 

I prefer the method of spotting on test-paper with a glass rod 
to previous precipitation of tannin with gelatine, which is neces¬ 
sary if the indicator is to be used in the liquor, and is both 
troublesome and liable to remove acid. The acidity of pure 
tannins is so small that it is quite negligible, especially if hematin 
is used. Congo-red paper can be bought or made. Hematin 
paper is easily prepared by dipping blotting paper in the solution, 
and can be kept dry in the yellow state, but is best used wet on 
a white tile, and if required blue, must be made so with a drop 
or two of ammonia in a beaker of water just before use, and 
well washed. 

In all spotting titrations it is best first to test rapidly, adding 
i cc. of the standard solution at a time, and then do a second 
test, adding at once to the nearest cc. and completing drop by 
drop. Oxidation can be wholly prevented by titrating in a flask 
with addition of a drop or two of gasoline (ware lights!); but 
is only serious if phenolphthalein is used. If knowledge is desired 
of other degrees of acidity, other indicators can be chosen, of 
which there is a large range. 

As to the use of the results when got, I can only suggest for 
the present that they should be noted when tanning is satisfac¬ 
tory, and any change from these standards should be a warning 
signal for special care and close observation. At the same time 
I would echo and emphasize Messrs. Kerr and Wilson’s protest 
against the waste of time in unimportant routine work, and the 
neglect of technical research which obtains in many tanneries 
both American and English. In a systematically worked tannery 
the routine should run of itself and only require a small amount 
of testing to ascertain that the machine is working rightly; but 
the possibilities in front of chemical research are absolutely 
unlimited and revolutionary. As an English tanner put it to 
me the other day, the trade is “walking on the edge of a preci¬ 
pice,” with no notion of the surprises which chemistry has in 
store for it. When the trade realizes this, the real chemists will 
come by their own, and the mere “analyzing machine” will take a 
back seat! 
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A METHOD FOR THE QUANTITATIVE DETERMINATION OF 
THE FALLING OF SKIN IN THE PUERING 
OR BATING PROCESS. 1 

By Henry J . S’. Sand, Joseph T. Wood and Douglas /. Law. 

As is very generally known, the skin, in the course of leather 
manufacture, is before tanning subjected to the liming and then 


p 



Fig. 1.—Apparattus for measuring degree of falling. 
m = micrometer dial. JJ — jaws between which the akin is placed, b = balance* 
weight attached to cord passing over pulleys pp , to counterbalance weight of 
frame, pan, etc. k =* knife edge supporting pan and weights w . 

to the puering or bating process. In the former, it is “plumped,” 
i. e., it takes up a large amount of water which causes it to swell 
and to acquire a considerable degree of resiliency. In the latter 
process in which it is treated with an infusion of dog or other 
1 J. Soc . Chetn . Ind. t 31 , 210-13, March 15, 1902. 
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manure, or with artificial bates the skin falls, i. e., the water 
appears to leave the interior of the cells, an appreciable quantity 
of the material of which the latter are composed goes into solu¬ 
tion, and the skin should become soft and practically lose its 
resiliency completely. For the purposes of leather manufacture 
an experienced operative can tell in a perfectly satisfactory 
manner, whether a skin has been properly puered or not, by 
experience. For scientific investigations, however, on the rela¬ 
tive efficiency of different bates, it becomes desirable to possess 
a method which will allow us to express the degree of falling in 
a quantitative and objective manner. In the following process 
this is done by measuring the resiliency of the skin. A piece 
of the latter is t subjected to successive increasing and then 
decreasing pressures and its thickness is measured under each 
load. 

Fig. i shows the apparatus* that we have employed for this 
purpose. It consists essentially of a commercial form of microm¬ 
eter sold for the purpose of measuring the thickness of leather. 
A pan for weights is attached to one of its jaws by means of 
the frame f. /., in such a manner as to secure a perfectly straight 
pull. The weights of the frame and pan are counter-balanced 
in the manner shown, by the counterpoise b. 

This apparatus proved perfectly satisfactory for heavy loads. 
For light loads, however, the results are somewhat vitiated by 
the very considerable friction shown by the rack and pinion of 
the micrometer. The difficulty was got over to a certain extent 
by inserting rollers into the micrometer and supplying it with 
large jaws up to a cross-section of ten square centimeters. A 
correction was also made by placing a weight approximately equal 
to the friction in the pan while loading; and on the counter-poise 
while unloading. 

Fig. 2 represents an apparatus* which has been designed so as 
to be free from the faults inherent in the form just described. 

It consists essentially of a balanced lever, A, to which the 

♦ The apparatus was constructed by Mr. W. Linney, of the University College, 
Nottingham. 

Since this apparatus was constructed Professor H. R. Procter has informed us that 
an appliance devised by Mr. Auderson. of the Leeds University, for measuring the thick¬ 
ness of leather under varying pressures, has been in use in the Leather Industries De¬ 
partment for some months for the purpose of measuring the proportion of the permanent 
to the elastic compression. 



DETERMINATION OF THE FALLING OF SKIN 


255 















25 6 


LEATHER CHEMISTS ASSOCIATION 


of skin is laid on the table, T the weight, W, is placed in the 
desired position and the micrometer-nut, M, adjusted until the 
lever, A, is brought to what we shall call its normal position, 
which is detected by means of the contact device, E, of Shaw’s 
electric micrometer. As is known this consists of an electric 
circuit made up of a dry cell, a telephone and the contact device 
proper comprising a small iridio-platinum contact plane and a 
slightly larger iridium plate. The making or breaking of contact 
which shows the correct position of the lever during loading or 
unloading respectively is indicated with very great accuracy by 
the telephone, and the thickness of the skin may be accurately 
read by the position of the micrometer-nut, M, conveniently 
illuminated by a small electric flash-light. The tapered disc, D, 
causes the water forced out of the skin to run on the table, T, 
and thus keeps it away from the screw of the micrometer. 


Load per sq. cm. 
in gnu. 

Thickness in 
Limed skin 

mm. 

Puered skin 

A 

O 

3-45 

I.78 

I.67 

20 

3-43 

1.58 

1.85 

40 

3-33 

i -43 

1.90 

60 

3.28 

i -35 

1-93 

80 

3.22 

1-23 

i -99 

IOO 

3*15 

i-i 3 

2.02 

120 

3.08 

1.08 

2.00 

140 

3-03 

1-05 

1.98 

l6o 

2.95 

1.01 

1.94 

180 

2.90 

0.98 

1.92 

200 

2.83 

o -95 

1.88 

300 

2.73 

0.88 

1.85 

All off 

2.98 

— 

— 

380 

2.61 

0.82 

1.79 

600 

2.43 

0.76 

1.67 

All off 

— 

0.76 

— 


A — difference in thickness of the skin in the limed and puered 
respectively, i. e . y compression nnder the same load. 


The table gives representative numbers obtained on the same 
sheep-skin (roan) in the limed and in the puered condition. 
The results are expressed graphically in Fig. 3. 

The following is a brief summary of the results obtained thus 
far: A limed skin is first compressed, and then on releasing 
the pressure recovers more or less of it s former thickness, accord¬ 
ing to the amount of plumping it has received, t. e. } it shows a 
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certain amount of resiliency. A well puered sheep-skin, on the 
other hand, shows no resiliency at all, *. e. f on releasing the 
pressure the whole of the compression persists. In the case of 
an ox-hide subjected to a bate of hen-dung, a slight recovery 
takes place on releasing the pressure. This accords with the 
fact that it will never be possible to puer a thick ox-hide so 
effectively as a thin sheep-skin. A piece of india-rubber, on the 
other hand, is completely resilient, i. e. y it wholly recovers its 
thickness on releasing the pressure. The relative thickness of 
the same skin in the limed and puered conditions un^gr varying 
loads is also of interest. The process of puering may, as a rule, 
be taken to reduce a limed skin to between two-thirds and one- 



Fig. 3. 


Load in grams per square centimeter. 

The dotted lines show the thickness on taking off the load. 


half of its thickness in the swollen condition. If both limed and 
puered skin be subjected to the same load, the puered skin will 
at first be compressed very much more than the limed one. This 
is probably due to the expulsion from it of water, held simply 
by capillary attraction. On further increasing the load, however, 
the compression decreases greatly in the case of the puered skin; 
with both limed and puered skin increase of compression ulti¬ 
mately becomes practically proportional to increase of pressure, 
and is slightly greater with the former than with the latter. 
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DISCUSSION. 

Mr. Dunford inquired whether it was necessary to carry out 
measurements on the same parts of a skin before and after puer- 
ing, or whether the authors took the mean of a large number 
of measurements from different parts of the skin. 

Mr. Harvey asked whether measurements made on different 
parts of the same piece of skin varied much and what was the 
amount of divergence. 

Mr. Wood, in reply, said that as a rule only small pieces of 
skin had been taken, so that the pieces measured before and 
after puering were not far apart. The compression curves 
obtained from different parts of the same skin were not iden¬ 
tical but showed the same general form. If it Was desired to 
obtain an average compression curve for a skin the simplest 
plan was to double it up before putting into the apparatus and 
to divide the measured thickness by two. 


NOTES ON THE ESTIMATION OF GLUCOSE IN LEATHER. 1 

By Dr. J. Gordon Parker and J. R. Blockley, M. Sc. 

The estimation of glucose in leather is usually a bcte noir to 
the leather trades chemist, for it involves so many operations; 
and, although it is possible to obtain fairly close duplicates in 
one solution, the results of a second complete analysis do not 
always agree very well with the first. 

Various simplifications of the original Von Schroeder method 
have been advanced from time to time, and in the cooperative 
work on leather analysis for the American Leather Chemists’ 
Association for 1911, part of the work consisted in comparing 
the effect of normal and basic lead acetates for the detannization 
of the water soluble matter solution. In the experiments of 
one of us, it was found in every case that, when normal lead 
acetate was used for the detannization, a higher result for the 
percentage of glucose was obtained than when basic lead acetate 
was used. The following experiments were undertaken to dis¬ 
cover if possible, what the cause of this divergence was, and 
also which of the two results, that obtained by using normal lead 
1 J. Soc . Chan. Ind ., 31 , 268-9, March 30, 1912. 
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acetate and that by using basic lead acetate, was the more correct 
one. 

In a large number of experiments the average percentage of 
glucose found in a sample of weighted leather was 8.7 when 
normal lead acetate was used, and 7.8 when basic lead acetate 
was used for the detannization of the water soluble matter solu¬ 
tion. The same sort of result was obtained with other leath¬ 
ers containing glucose, the percentage always being higher when 
the normal acetate was used. It was thought that the discrep¬ 
ancy between these two results might arise in the following way: 
The water soluble matter solution from a leather containing 
glucose would consist of uncombined tannins, glucose, a certain 
amount of free organic acids such as acetic, and non-tannin 
matters like gallic acid. 

A typical analysis of such a soultion is: 

Per cent. 


Tanning matters. 11.1 

Glucose. 7.2 

Other non-tanning matter. 3.7 

Total soluble matter... 22 o 


Some of these other non-tanning matters, such as gallic acid, 
reduce Fehling’s solution, and hence would be reckoned as glucose 
if they were not removed in the detannization process. (Procter 
states* that gallic acid does not reduce Fehling’s solution, but 
we find that it does.) Since gallic acid will reduce Fehling’s 
solution, it is essential that, for accurate work, it should be 
removed before the actual reduction operation takes place. Gallic 
acid is precipitated by normal and by basic lead acetate, so that 
in the ordinary process of detannization the gallic acid should 
be removed. Gallic acid is, however, not completely precipitated 
by lead acetate in acid solution. If acetic acid be added to a 
solution of gallic acid, and lead acetate added, then no precipita¬ 
tion takes place, and it was thought that herein lay the cause of 
the afore-mentioned discrepancy. 

If the water soluble matter solution contains some organic 
acid, such as acetic or lactic, as it almost undoubtedly would in 
the case of a vegetable tanned leather, then the addition of lead 
acetate would not remove the whole of the gallic acid, the amount 

* Leather Industries Laboratory Book, p. xai. 
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left in solution depending on the amount of acetic or other acid 
present. It is here that the difference between normal and basic 
lead acetates arises. 

The amount of free acetic acid would be less when the basic 
salt is added than when the normal salt is added, because, in the 
former case, some of the acid would be neutralized in forming 
the normal acetate from the basic. Hence, with the use of basic 
lead acetate there is less free acid, a more complete removal of 
gallic acid and a lower result for the percentage of glucose. Both 
basic and normal lead acetates are liable to the same sort of 
error, but to a less extent in the case of basic than normal. 

Experiments were performed on standard solutions of chem¬ 
ically pure glucose. The first series was made on a solution con¬ 
taining 0.5 per cent, of glucose and 1 per cent, of gallotannic 
acid. This solution was treated in the same way as a water 
soluble matter solution would be treated. It was detannized, in 
one case with normal lead acetate, and in another with basic lead 
acetate, and the succeeding operations were as usual. The per¬ 
centage of glucose found was the same in both cases, 0.51 per 
cent, (actually present, 0.50 per cent.). From this it was con¬ 
cluded that the method of analysis was sufficiently exact, and 
that the lead acetates and the gallotannic acid did not contribute 
anything to the amount of glucose actually present. 

The second series was made on a solution containing glucose, 
0.5 per cent., pure gallic acid, 1.0 per cent., and pure gallotannic 
acid, 1.0 per cent. By the ordinary methods of detannization, 
in one case using normal and in the other case basic acetate, the 
result for the percentage of glucose came out the same in both 
cases, 0.52 per cent. 

This bears out the previous statement that gallic acid is pre¬ 
cipitated by both normal and basic lead acetates in neutral solu¬ 
tion, and the error is practically negligible. 

The next experiments were made on a similar solution to the 
above, with the addition of acetic acid. This artificial solution 
would correspond to an actual water soluble matter solution: 
Glucose, 0.5 per cent., gallotannic acid, 1.0 per cent., gallic acid, 
1.0 per cent., acetic acid, 0.5 per cent. This solution was detan¬ 
nized, and the subsequent operations were carried out as before. 
The percentage of glucose found when normal acetate was used 
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for detannizing was 0.57 per cent., and with basic acetate 0.54 
per cent. 

It will be seen that the above is the sort of result that was 
obtained with actual water soluble matter solutions, the normal 
giving higher figures than the basic, and both giving too high 
results. It is evident that the acetic acid prevents the complete 
precipitation of gallic acid, and that with normal acetate the 
precipitation is less complete than with basic acetate. 

To confirm the above conclusion, the same solution was neu¬ 
tralized by adding caustic • potash solution until neutral to 
phenolphthalein. (The phenolphthalein was used as external 
indicator and spotted on to a white tile, and the caustic potash 
solution added to the solution until a drop gave a violet colora¬ 
tion.) It is essential that the solution should not stand when 
once it has been neutralized by the alkali, otherwise it quickly 
becomes dark colored and oxidizes. The detannization must take 
place immediately after neutralization. The results were: Nor¬ 
mal acetate, 0.52 per cent, glucose, basic acetate, 0.51 per cent, 
glucose. It will be seen that this brings down the result to the 
correct figure. The acid has been neutralized, and it can no 
longer keep in solution the gallic acid. The gallic acid is precipi¬ 
tated by the acetate, and the correct figures for the glucose are 
obtained. 

The following table shows the results in a condensed form: 

Normal lead • Basic lead 
acetate acetate 

percentage of percentage of 

Actual solution glucose found glucose found 


A. 0.30% glucose. 1.00% gallotannic acid* • 0.51 0.51 

B. A-f-i.oo% gallic acid. . 0.52 0.52 

C. B + 0.50% acetic acid. 0.57 0.54 

D. C neutralized befor detannisatioii. 0.52 0.51 


In applying these considerations to actual leathers containing 
glucose, the same kind of result was obtained, but not to such a 
marked extent. Normal acetate gave higher results than basic, 
and the neutralization of the solution before detannization low¬ 
ered the figures for glucose, but not so much as with the artificial 
solution: c. g. f one weighted leather gave the figures: 

Normal acetate Basic acetate 

Netralized Neutralized 

before de- before de- 

Alone tannization Alone tannization 

Percentage of glucose. 8.7 8.1 7.8 7.3 
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Since the above experiments were carried out, Stiasny and 
Wilkinson have published a comprehensive paper on the quali¬ 
tative detection of the different tannins ( Collegium, 1911, 318- 
332; this J., 1911, 479)- One of the most important reactions 
therein described is the precipitation with normal and basic lead 
acetates and is was found that whereas all tannins are com¬ 
pletely precipitated by lead acetate in the absence of acid, 
the precipitation is not complete in presence of acetic acid. 
The catechol tannins differ in this respect from the pyrogallol 
tannins; in presence of excess of acetic acid the catechol tannins 
are not precipitated at all, whilst most of the pyrogallol tan¬ 
nins are precipitated. The important point in the present con¬ 
sideration is that all tannins are not completely precipitated 
by normal lead acetate in presence of free acid. In a leather 
analysis, therefore, it may arise, with the use of normal lead 
acetate, that all the tannin will not be removed in the detan- 
nization, and the unprecipitated tannin may reduce the Feh- 
ling’s solution and produce a higher figure for the glucose. This 
should be additional argument against the proposal use of the 
normal lead acetate. 

(It will be observed that in the experiment on actual extrac¬ 
tive matter from leather, there is nothing to show which of the 
four results given is nearest to the truth. The A. L. C. A. did 
not adopt normal lead acetate because it was believed to give 
perfect results, either in specially arranged tests or in actual 
practice, but because in the latter case it generally gives a more 
nearly correct estimate of sugars actually present in the leather 
than the basic acetate. This approximation to accuracy seems 
to be due to a balancing of errors.—L. B.) 


DEVICE FOR PIPETTING DANGEROUS LIQUIDS. 

By L. Baldcrston. 

In analyzing some stale soaks it became necessary to measure 
accurately 100 cc. of each. To do this using a pipette in the 
ordinary way is a very offensive task, and a few drops of a stale 
soak in one’s, mouth might be a serious matter because of possible 
disease germs. The device described below worked so rapidly 
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and well that it was thought worth mentioning in the Journal. 
The same method has since been used in pipetting hydrochloric 
acid, with equal success. 

Connect the pipette to be used with another at least twice as 
large, by means of a rubber tube slipped over the upper ends of 
the pipettes. This tube will need to be about as long as the 
larger pipette. Nearly fill with water a cylinder large enough 
to hold the larger pipette, and so high that when the pipette is 
stood in it the top of the bulb comes an inch or two below the 
top of the cylinder. Now thrust the large pipette into the cylin¬ 
der of water, allowing the bulb to fill. Place the tip of the other 
pipette in the liquid to be measured, holding it with the thumb 
and forefinger grasping the rubber tube rather loosely just above 
the top of the pipette. Now raise the large pipette, and as the 
water flows out of it the liquid is drawn up into the other. The 
large pipette should not be lifted out of the water, but it must 
be raised far enough for the difference of level between the 
water in the pipette and the cylinder to be a little greater than 
the height to which the other liquid must rise. When the meas¬ 
uring pipette is full to the mark or above, grasp the tube above 
it tightly and lift it out. Adjustment to the mark is easy with 
a little practice. While the liquid is being delivered, push the 
large pipette back into the water. 

In using a 100 cc. pipette in this way, it is convenient to have 
its length from tip to mark less than usual; otherwise it is diffi¬ 
cult to raise the liquid to the mark, since a 200 cc. pipette from 
top of bulb to tip is generally not longer than the 100 cc. from 
tip to mark. We used a cylinder 20 inches deep, a 200 cc. pipette 
17 inches from tip to top of bulb, and a 100 cc. pipette 12 inches 
long from tip to mark. For pipetting smaller quantities it is 
easy to select a pipette and cylinder long enough to do. 


ABSTRACTS. 

An Investigation of the Acid Character of GaUotannic Acid. M. A. R. 
Paniker and Edmund Stiasny. Collegium. i9 ia > 9-23. In spite of the 
large amount of experimental data which has accumulated on the sub¬ 
ject of late, the chemical constitution of gallotannic acid is not yet 
settled in a universally acknowledged way. Dividing the problem into 
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separate parts, the following questions may be regarded as the most 
interesting: 

1. Is gallotannic acid a singte body or a mixture? 

2. Is gallotannic acid a real acid, viz., containing carboxyl groups? 

3. How has the optical activity to be explained? 

As to the homogeneity of gallotannic acid we find the view of different 
authors, assuming that we have to deal with a mixture of allied sub¬ 
stances. Walden ( Berichte, 30, p. 3151, 1897) came to this conclusion 
when he studied the dialytic behavior of gallotannic acid and the proper¬ 
ties of the different products gained by fractional precipitation; he also 
observed the different optical activity of samples, purified by different 
methods (compare Rosenheim and Schidrowitz, Jour. Chetn. Soc., 73, 
885, 1898; Dekker, Ber., 39, 2497, 1906; and Nierenstein, Chem. Ztg., 33, 
1909) and explained this fact in the above sense. Aweng ( Revue Intern . 
falsific, 11, p. 29, 1898) came to the same conclusion studying the con¬ 
densation products of gallotannic acid with formaldehyde. In a quite 
different way, viz., by capillary analytical experiments, Kunz-Krause 
{Schweiz. Wochenschrift fur Chemie und Pharmocie, 1898, No. 38) 
arrived at the same result, finding that a 5 per cent, aqueous solution of 
pure gallotannic acid gave two distinct capillary zones. And finally we 
see that Nierenstein ( Berichte, 38, 3641, 1905; 40, 917, 1907; 41, 77, 3015, 
1908; 42, 1122, 3552, 1909; 43, 628, 1910; Chem. Ztg., 31, 72, 1907; 34 15, 
1909) in his interesting papers on the subject explains the properties of 
gallotannic acid by considering it to be a mixture of digallic acid and 
leukotannin. 

As regards the acid character of gallotannin, expressed by the presence 
of a free carboxyl group in the well-known Schiff’s formula, we find that 
several authors do not believe in it. Thus Boettinger ( Berichte , 17, 
1503, 1884) found that benzoyl-gallotannin is insoluble in alkali, and 
Dekker ( Berichte, 39, 2497. 1906) showed that his acetyl compound of 
gallotannin could be boiled with great excess of N — NaOH without being 
dissolved. Dekker therefore argued that no free carboxyl group can be 
present in the molecule of gallotannin and he finds this assumption con¬ 
firmed by the work of Walden ( Berichte, 31, 3170, 1898) who determined 
the electrical conductivity of gallotannin and who found such very low 
figures for its affinity-constant that he assumed gallotannin to be of a 
non-electrolytic nature, the small experimental figures being due to 
impurities. 

In the present paper the question of the acid character of gallotannin 
is principally dealt with, but there will be some opportunity to touch the 
question of the homogeneity of this substance. 

The determination of the hydrion concentration of gallotannin was 
carried out by the method of Bredig and Fraenkel ( Zeit. f. Phys. Chem., 
lx, pp. 202-6) which is based on the evolution of nitrogen from diazo- 
acetic ester due to the catalytic influence of hydrions. 

CHNiCOOEt + H 2 0 = CH.OH.COOEt + N 2 . 
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This method has given very satisfactory and concordant results in 
determinations of a like nature (Spitalsky, Zeit. f. Anorg. Chent., 54, 265; 
Bror Holmberg, Zeit. f. Phys. Chem., 62. 726), sufficient to justify its 
application to the study of the acid character of gallotannic acid or 
bodies of an allied nature. 

Pure water has practically no action on the ester and the reaction is 
capable of indicating a hydrion concentration varying from 0.00008 mols 
per liter to 0.0025 mols per liter at 25 0 without any difficulty in manipula¬ 
tion. In the one case half the amount of the ester used is decomposed 
in about 4^4 hours while in the other in about 9 minutes. 

Preparation of Diazo Acetic Ester. —The diazo-ester is prepared from 
the hydrochloride of glycocollester which is best obtained by the hydro¬ 
lysis of methylene-amino-acetonitrile (CH>: OCHj.CN) ( Klages B., 1903, 
36, 1506) produced by the action of KCN on a mixture of formaldehyde 
and ammonium chloride. 

The diazo-ester is obtained in a pure state by adopting the methods of 
previous workers (Curtius, Jour . /. prakt. Chem., 38, 396; Ernst Muller, 
Dissertation, Heidelberg, 1904; Silberrad, Trans. Chem. Soc., 1902, 600). 
A detailed description of this method is further given by Fraenkel {Zeit. 
f. physik. Chem., 40, 202). 

A cold saturated solution of 50 grams of pure hydrochloride of glyco- 
coll ester is shaken up with a concentrated solution of 25 grams of 
sodium nitrite, and the diazotized product removed with pure ether after 
the addition of a few drops of 10 per cent. H*S 0 4 . On further acidifica¬ 
tion and shaking with pure ether more of the diazo-ester could be 
obtained. The ethereal solution is then neutralized with a weak solution 
of sodium carbonate, carefully washed with small quantities of pure 
water and finally dried over fused calcium chloride. The major portion 
of the ether is next distilled off in vacuo at the ordinary temperature and 
the residue subjected to distillation in steam under diminished pressure. 
As in an alkaline medium, the distillation is quite safe without fear of 
an explosion taking place, a few grams of pure barium hydroxide crystals 
are added to the residue before distillation. At a pressure of about 
20 mm. the ester mixes with water vapor and distils over at a tempera¬ 
ture of 30° C. To avoid loss of ester, the receiver should be cooled in 
a strong mixture of ice and calcium chloride. 

The distillate should be carefully separated from the upper aqueous 
layer and dissolved in pure ether (purified over KOH and distilled over 
sodium wire). After dehydration over fused calcium chloride for sev¬ 
eral days, the ether is evaporated in vacuo and the residue finally dis¬ 
tilled over freshly burnt calcium oxide under diminished pressure. Under 
a pressure of 50 mm. of mercury, the ester distils over at a temperature 
of 45 to 50° C. and is collected in a vacuum tube kept cooled in ice. 
Yield about 20 to 25 grams on the average. If kept in a cool place well 
corked and standing over cold water in the dark the ester is found to 
keep for at least a month without decomposition. The purity of the 
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ester is tested from time to time by performing blank experiments with 
pure water alone, and if any appreciable amount of nitrogen is registered 
in the nitrometer, the ester is redistilled over freshly burnt quicklime as 
stated above and again tested for purity. Sometimes this distillation 
alone would not be sufficient and in such cases it has to be purified over 
barium hydroxide by distillation in steam and further over burnt lime 
as described above. 

Apparatus and Modus Operandi .—The reaction was carried out in a 
Walton flask (for description of the apparatus see Zeit. f. Phys. Client.. 
47, 185) connected to an ordinary nitrometer, graduated to 0.2 cc. and 
fitted with a water jacket. Twenty cc. of the solution containing the 
substance under examination were pipetted into the Walton flask and 
0.2 cc. of the ester weighed out into the small tube which was then made 
to rest in the neck of the flask on the tip of the glass rod passing through 
the side tube. The flask was then closed by a tight fitting rubber stopper 
carrying the capillary tube which connects it to the nitrometer. When 
the flask had stood about ten minutes in the thermostat, the capillary 
tube was connected to the nitrometer by a piece of rubber tubing and 
tightly fixed by copper wire. The level of water in the nitrometer should 
previously be adjusted with care, and any correction required for a 
change of pressure brought about by the connection of the apparatus 
should also be allowed for. The experiments were performed at a tem¬ 
perature of the thermostat varying from 25 0 to 25.5 0 . The tube con¬ 
taining the ester was then allowed to drop into the solution, the time 
carefully noted, and shaking started simultaneously. When the reaction 
had proceeded for a time (usually from 10 to 15 minutes) and the solu¬ 
tions mixed thoroughly, the volume of nitrogen evolved was noted at 
fixed intervals and the temperature of water in the nitrometer jacket 
observed at the same time. The barometer Is noted both at the com¬ 
mencement and end of the reaction. The volume of nitrogen generated 
within a given interval of time was reduced to N.T.P. The velocity of 
the reaction is then calculated from the formula: 

, 1 , a 

k — -7- . log - , 

0.4343/ a — x 

where a = the total volume of nitrogen corresponding to a given con¬ 
centration of the ester and jr = the volume of nitrogen evolved in time f. 

To insure the purity of the water used for the following experiments, 
ordinary distilled water was redistilled thrice through Jena glass and 
stored away in a Jena flask. It should further be freed from carbonic 
acid by aspirating through it air drawn through (1) concentrated sul¬ 
phuric acid, (2) a series of U tubes containing fused calcium chloride 
and soda lime and (3) finally filtered through cotton wool packed in a 
long tube. 

Our first experiments were conducted in a glass flask, but it was soon 
evident that where weak organic acids are used as catalysers the velocity 
constant is affected by the alkalinity of the glass, the concentration of 
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hydrions being reduced to 2m appreciable extent. Pyrogallol, phenol, 
and boric acid give only traces of nitrogen after the reaction had pro¬ 
ceeded for over 17 hours. Gallic, proctocatechuic, P resorcylic, and sali¬ 
cylic acids gave the following values of k : 


Gallic acid . 0.01337 

Protocatechuic acid . 0.01122 

P Resorcylic acid ...0.04999 

Salicylic acid . 0.0751 


These values are of the same order as those found by the electrical 
conductivity method, but the figures are not exact as the value of k 
dropped with increase of time, since the alkalinity of the glass produced 
a gradual neutralization. The negative result in the case of the weak 
electrolytes, phenol, boric acid, etc., is also to be attributed to this cause. 
A quartz flask was therefore used for later experiments and the results 
have proved it a very satisfactory substitute for glass. Fraenkel uses 
a platinum flask for his experiments and Spitalsky finds paraffinized 
glass equally efficient. Before and after any particular experiment the 
ester is tested for purity, using 20 cc. pure water and 0.2 cc. ester, and 
in all cases where more than 0.6 cc. nitrogen are evolved after 20 hours 
the ester has been purified by distillation for use. The following experi- 
nemts have all been performed in the silica flask. 

Experiment 1. —Catalyser: Pyrogallol (0.001 mol.). Concentration of 
ester 0.2018 gr. in 20.2 cc. Mean temp, nitrometer n°. Aqueous tension 
9.9 mm. Barometer 759.5 mm. a = 39.65 cc. Mean value of k = 0.0000810. 

Experiment 2. —Catalyser: Boric acid (0.0008671 mol. in 22 cc.). 20 cc. 
of ester solution + 2 cc. of boric acid solution. Concentration of ester 
0.20352 gr. in 20.2 cc. Mean temp, nitrometer 11.5 0 . Aqueous tension 
10.2 mm. Barometer 752.1 mm. a = 40.0 cc. Mean value of £ = 0.000065. 

Gallotanic Acid .—A series of experiments were made with gallotannic 
acid and all duplicates have shown good concordance. The experiments 
performed in the glass apparatus are not given here rs they are not quite 
reliable. Starting from Kahlbaum's purest sample of tannic acid, differ¬ 
ent methods of further purification were adopted and the products tested 
in different stages as detailed below. 

Methods of Purification Employed .—Sample used: Kahlbaum’s Extra 
Pure Tannic Acid. 

Method I: Fifty grams of Kahlbaum’s extra pure tannic acid were 
dissolved in 500 cc. water and precipitated by means of a saturated solu¬ 
tion of pure sodium chloride. The precipitate was repeatedly washed 
on the filter with the salt solution again dissolved in a small quantity 
of water and salted out. This salting out process was repeated half a 
dozen times and the product finally dried in vacuum oven at a low tem¬ 
perature. The dried mass was then extracted with freshly distilled 
methyl acetate, filtered and the filtrate evaporated in vacuo at the labora¬ 
tory temperature and dried thoroughly free from all traces of the solvent. 
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The sample so obtained was by no means free from traces of gallic acid 
which are invariably carried down with the precipitate during the salting- 
out operations. (See Experiment 3.) As the rate of decomposition of 
the ester is directly proportional to the concentration of hydrions in 
solution, the specific influence of the hydrions must be a constant factor. 
In other words, kjQU is a constant quantity; the value of this constant 
has been determined by Praenkel (loc. cit.). For aqueous solution 
kjCh = 38.5. Ck (calculated from the above equation) — 8.5 X 10 - 5 . 

Experiment 3. 

Catalyser: 0.322 g. Gallotannic Acid, purified by Method I. 

Concentration of ester 0.1936 gr. in 20.2 cc. 

Mean temp. Nitrometer n°. Aqueous tension 9.9 mm. 

Barometer 755.7 mm. 

<1 = 38.04 cc. 


/ (minutes) 

X 

cc. 

xi 

cc. 

a — x l 

k 

20 

1.9 

1.79 

36.25 

0.003213 

25 

2.6 

245 

3559 

O.OO3329 

30 

3-2 

3.02 

3502 

O.OO3297 

40 

3.8 

3.58 

3446 

O.OO3287 

60 

5-0 

4.72 

3332 

0.003312 

80 

73 

6.89 

31.15 

O.OO333O 

100 

95 

8.96 

29.08 

0.003357 

180 

11-5 

10.85 

27.19 

O.OO3358 


Mean value of k = 0.003277. 

Method II: (Rosenheim and Schidrowitz Trans., 73, 878.) Fifty grams 
Kahlbaum's tannin were dissolved in a small quantity of pure acetone. 
On the addition of pure ether, a white amorphous precipitate was formed 
which soon settled down as black resinous matter. On the addition of a 
small quantity of water to the filtrate, two layers were formed. The 
heavier syrupy layer was separated and repeatedly shaken out with pure 
ether till the ethereal layer remained colorless. On the addition of more 
water, three layers were formed and the lowest layer containing the least 
amount of gallic acid was removed and again shaken out with ether 
several times till the ethereal layer gave but a faint test with potassium 
cyanide (Young's reaction, Chetn. News, 1883, 48, 31). The emulsion 
was allowed to separate (usually from 24 to 48 hours) and the lower 
layer evaporated on the water-bath, dried in vacuo and desiccated over 
sulphuric acid in a vacuum dryer protected from light. The above puri¬ 
fication was repeated several times and the resulting substance tested 
for acidity in successive stages of purification. This method, depending 
as it does on the phenomenon of distribution of a substance between two 
solvents, is by no means a perfect one. The small amount of gallic acid 
which is always left behind in the purified sample introduces a greater 
variation in the degree of acidity than in the values obtained by the 
authors above referred to for the specific rotatory power of the sub¬ 
stance. (See Experiments 4, 5, 6 and 7.) 
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Experiment 4 .—Catalyser: 0.322 gr. gallotannic acid, Method II, first 
purification. Concentration of ester 0.2036 gr. in 20.2 cc. Mean temp, 
nitrometer n°. Aqueous tension 9.9 mm. Barometer 750.5 mm. a = 
40.01 cc. / = 25-1140 min. Mean value of £ = 0.004417. CA = 11.47 
X 10- 5 . 

Experiment 5.—Catalyser: 0.3383 gr. gallotannic acid; Method II, sec¬ 
ond purification. Concentration of ester 0.2123 gr. in 20.2 cc. Mean 
temp, nitrometer n°. Aqueous tension 9.9 mm. Barometer 757.2 mm. 
a — 41.72 cc. / = 20-315 min. Mean value of £ = 0.002398. Ch = 62. 
X io- 6 . 

Experiment 6. —Catalyser: 0.3289 gr. gallotannic acid; Method II, third 
purification. Concentration of ester 0.2106 gr. in 20.2 cc. Mean temp, 
nitrometer n°. Aqueous tension 9.9 mm. Barometer 762 mm. 0 = 
41.39 cc. t = 15-315 min. Mean value of £ = 0.001980. CA = 5 iy 10— 5 . 

Experiment 7.—Catalyser: 0.3244 gr. gallotannic acid; Method II, fourth 
purification. Concentration of ester 0.2050 gr. in 20.2 cc. Mean barometer 
749.6 mm. 0 = 40.28 cc. t — 30-360 min. Mean value of £ = 231 X 10— 5 . 
CA = 6 X 10—*. 

Method III: Neutralization by means of sodium bicarbonate and 
extraction with ethyl acetate. (This method was suggested to us by 
Mr. A. G. Perkin, to whom we are indebted for the great interest he 
took in this work.) The commercial product was first purified from all 
resinous and coloring matter by repeatedly shaking out the acetone solu¬ 
tion with ether (see Method II) and the residue dried as before. The 
product so obtained was dissolved in a small quantity of water. To 
avoid the presence of any normal carbonate, a current of COa was passed 
through a saturated solution of sodium bicarbonate for about 20 minutes. 
The aqueous solution of the tannin was similarly freed from oxygen 
and neutralized with the bicarbonate solution 

1. Till faintly alkaline to litmus. The solution was then shaken out 
three times with freshly distilled ethyl acetate. The extract so obtained 
was washed with small quantities of water till free from traces of alkali, 
and concentrated in vacuo at the ordinary temperature and precipitated 
by means of pure dry benzene. The white precipitate so obtained was 
boiled with benzene to remove traces of the ester, filtered and finally 
dried in the vacuum oven for four hours. The acidity of the product 
was then tested. The above purification was then repeated using more 
of the bicarbonate solution 

2. Till the liquid was more alkaline than in the previous case. The 
product so obtained was tested for acidity. Repeating the process of 
purification for a third time, the aqueous solution of the substance was 

3. Finally precipitated with the bicarbonate solution and extracted as 
before. The product was again examined as in the two previous cases. 
The mother liquor obtained after precipitation with the bicarbonate solu¬ 
tion was 

4. Partly neutralized with hydrochloric acid and extracted with ethyl 
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acetate, washed, concentrated and finally precipitated with benzene. In 
the place of a white amorphous precipitate obtained in the last case, a 
dark viscous mass was thrown down which when dried was greyish white 
in color. The acidity of this product was also noted. Owing to the 
insolubility of sodium gallate and other allied salts in ethyl acetate, this 
method is an excellent means of purifying gallo tannic acid. The products 
so obtained are invariably free from even traces of sodium. (See Experi¬ 
ments 8-11.) 

a comparative review of the different methods of purification 
of gaclotannic acid. 

a. Method I (Precipitation by means of NaCl) is not sufficient to get 
rid of all gallic acid from the commercial sample. A sample which was 
salted out 24 times still gave, after extraction with ethyl acetate or alcohol, 
a faint gallic acid reaction with KCN. This fact is clearly shown by the 
high values obtained for k and Ch . 

b. Method II (Unequal distribution of gallic and galiotannic acid in 
ether and acetone) is a tedious one and we can never, even from theo¬ 
retical considerations, get a sample completely free from gallic acid. It 
could be seen from the tables that as the purification proceeds the velocity 
constant and consequently the hydrion concentration both diminish and 
approximate to a constant value. 

c. Method III (Insolubility of sodium gallate in acetic ether) is by far 
the best which has been employed for the complete separation of gallic 
acid impurity from gallotannin. Unlike Method II, even the first fraction 
is so thoroughly free from gallic acid that we might with sufficient 
justification state that the Hion concentration 5.8X10—° (see table) is 
outside the influence of gallic acid. 

Conditions which Govern the Progress of the Reaction. —The tem¬ 
perature coefficient of the reaction, judging from analogy drawn from 
similar catalytic Reactions, is by no means negligible. A difference of 
0.25 to 0.5 which the thermostat had shown during the course of some 
experiments is perhaps sufficient in the majority of cases to account for 
the deviation which in certain cases k exhibits from its mean value. The 
rate of evolution of nitrogen as measured by the nitrometer readings is 
considerably influenced by the character of the solution as well. When 
it is of a colloidal character as with galiotannic acid solutions, a con¬ 
siderable amount of the gas is retained on the surface of the solution in 
the reaction flask, which consequently escapes measurement and leads to 
a variation in the observed rate of the reaction. 

Experiment 8. —Catalyser: 0.3347 gr. galiotannic acid; Method III, first 
purification. Concentration of ester 0.2111 gr. in 20.2 cc. Mean temp, 
nitrometer ii°. Aqueous tension 9.9 mm. Barometer 740.7 mm. 0 = 
41.48 cc. t = 20-180 min. Mean value of k = 0.002236. Ch~ 5.8X icr- 5 . 

Experiment 9. —Catalyser: 0.3013 gr. galiotannic acid, Method III, 
second purification. Concentration of ester 0.2079 gr. in 20.2 cc. Mean 
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barometer 762.5 mm. 0=40.85 cc. t = 20-376 min. Mean value of k = 
0.001478. C„ = 3.8 X 10- 5 . 

Experiment 10. —Catalyser: 0.3159 gr. gallotannic acid; Method III, 
third purification. Concentration of ester 0.2034 gr. in 20.2 cc. Mean 
barometer 764.7 mm. 0 = 39.97 mm. / = 15-385 min. Mean value of 
k =r O.OOI 121. Ch = 2.9 X IO- 5 . 

Affinity Constant and Optical Activity. —Xo proportionality seems to 
exist between the specific rotatory power of the substance and its velocity 
constant. This relationship seems to depend largely on the method of 
purification employed, and is also governed by the amount of gallic acid 
impurity left in the sample. Purification by Method II, based on the 
work of Rosenheim and Schidrowitz gives a substance with constant 
values for k and [o]/? and judged alone it would seem to indicate that 
gallotannic acid is an acid of constant rotatory power and of definite 
acidity. When we proceed to purify the same substance according to 
Method III, a perceptible increase in the value of [a]/> manifests itself 
as the value of k drops down with the order of purification. This would 
naturally indicate a partial differentiation of the proximate constituents. 
Method III has already been stated to yield a product free from gallic 
acid. As could be gathered from the figures given in the table the value 
of [a] D in this case does not come up to the amount shown by any of 
the purified samples under Method II. Further, the acidity of the 
products in this case approximates to a minimum value. Moreover, by 
extracting the neutralized product from the mother liquor according to 
Method III 4 we get a body which gives a velocity constant with almost 
double the value obtained in the case of the third sample (Method Ills). 
If these be two different chemical individuals, then naturally the one 
must be twice as strong as the other in its chemical affinity. These facts 
do not permit us to conclude that we are here dealing with a homo¬ 
geneous substance. 

Experiment //.—Catalyser: 0.3241 gallotannic acid; Method III, mother 
liquor. Concentration of ester 0.2012 gr. in 20.2 cc. Mean barometer 
747.6 mm. 0 = 39.53 cc. Mean value of k =0.062142. Ch — 5-6 X 10—*. 

The following table is a summary of the above experiments where the 
values of k are compared with the spec, rotatory power of each sample. 

To compare the degree of dissociation of gallotannic acid with that of 
any other weak organic acid like gallic, we should naturally have some 
idea of the molecular weight of the substance in aqueous solution. 
According to Ssabanejew, gallotannic acid has a molecular weight 1322 
in water, but we know well enough that this number has no molecular 
significance in as much as the ordinary osmotic methods cannot be used 
for the determination of molecular weight of substances in a colloidal 
solution. The fact that we are able to divide tannic acid into two parts 
by saturating the solution with sodium bicarbonate, the one part being 
soluble in ethyl acetate while the other forms a sodium salt w'hich on 
acidification is capable of being extracted with ethyl acetate, points to 
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the fact that we have here to deal with a mixture of two or more sub¬ 
stances of different degrees of acidity. This view is favored by the fact 
that the substance extracted direct after neutralization with sodium bicar¬ 
bonate is only half as acid as that which is set free on acidifying the 
sodium salt in solution. The difference in the values of k and [a]/) shown 
by different samples purified after different methods also supported this 
view. Another observation may also be mentioned although it still wants 
further investigation. If the white amorphous precipitate obtained by 
salting out the solution of gallotannin is dissolved in absolute alcohol 
and treated with an absolute alcoholic solution of potassium acetate, a 
precipitate is formed, which in similar cases has been shown by A. G. 
Perkin (Trans. Chem. Soc., 1908, Vol. 83, p. 129) to be the potassium 
salt of the acid or an oxonium salt. This precipitate was washed with 
absolute alcohol and treated with pure ethyl acetate to remove traces 
of any free gallotannic acid. It was then filtered, dried and analyzed. 
The following analytical figures were obtained which when calculated 
seem to agree with the monomolecular formula C* 4 H* 0 »K for the potas¬ 
sium salt: 

04383 gr. of the substance yielded on ignition with H 2 S 0 4 
0.1032 gr. of KaSO, 


K f S 0 4 calculated for C u H 9 0 # K. o. 1059 gr. 

K 2 S 0 4 found. o. 1032 gr. 


The optical inactivity of this potassium salt and the optical behavior 
of gallotannic acid, prepared from the former, will form the subject of 
a special paper, which, we hope, will throw some light on the constitution 
of gallotannic acid. 

SUMMARY. 

The foregoing experiments seem to be in favor of the view that gallo¬ 
tannic acid is a mixture of two or more chemical individuals, possibly 
of an allied character (compare Kunz-Krause, Walden, Aweng, Nieren- 
stein). On the other hand our observations do not agree with the view 
of Boettinger, Walden and Dekker that gallotannic acid has no free 
carboxyl group, as the affinity constant found by us is distinctly of a 
higher order than those for phenols. 

The Mangrove Bark of North Queensland and the Manufacture of Man¬ 
grove Cutch. F. A. Coombs and G. H. Russell. J. Soc. Chem. Itid., 3 1 * 
212-15, Mar. 15, 1912. Mangrove grows in profusion on the northeastern 
coast of Queensland. Seven species are mentioned, of which the most 
important are Rhisophora mucronata, Bruguiera gymnorrhisa and Ceriops 
candolleana, whose bark makes 10 to 23 per cent, of the total weight of 
the stem. The cost of collecting is small. The bark ranges from Y\ to 
1 inch in thickness, being soft when stripped, and containing much 
moisture. It must be cured under cover, as direct sunlight while curing 
darkens the color, as does exposure to wet. In the making of extract 
the bark is rather coarsely ground, to permit the leach water to percolate 
freely. In teaching, any one of the three customary methods may be 
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employed, diffusion, decoction, or percolation. The authors regard the 
last as the best. Boiling water is sprinkled on the top of the leach and 
drawn off from a chamber under the false bottom. In the experiments of 
the authors 6.85 per cent, of tannin remained in the spent bark. (It is 
not stated whether or not this is on the basis of the new bark.) The 
average total tannin is about 39 per cent. If the extract is to be used 
as a dye, liquor obtained by the methods mentioned is satisfactory, but 
if a tanning extract is desired, the liquor is decolorized by heating with 
blood albumin before concentration. The extract prepared by the authors 
in the laboratory of Sydney Technical College, was solid, containing 
about 12 per cent, water, 68.5 per cent, tannin and 17.3 per cent, non¬ 
tans. L. B. 

White Pigments for Leather. Alan A. Claflin. 5\ and L. Rep., Mar. 
21, 191a. Leather must be whitened by covering up its original color. 
The old recipes precipitated sulphate of lead on the fiber by saturating 
the leather with sugar of lead and dipping in a solution of sulphate of 
soda. This process is rather costly and the sulphate of lead is poisonous. 
This method is practically obsolete. Barium sulphate is used in the form 
of the finely ground natural product or as a precipitate in paste form 
(“blanc fixe") or is precipitated on the fiber. The first is apt to be 
somewhat gritty, but is the least expensive form. These compounds are 
heavy and not very opaque, so that a good white can be produced only 
by using a relatively large quantity. Carbonate of magnesia is very 
opaque and very light. Its small resistance to acids would be an objec¬ 
tion for some uses. Talc is much used. Italian talc is white, slippery, 
and free from grit. The best grades of North Carolina talc are nearly 
as white, and half as expensive, but less slippery than the Italian. The 
same is true of those from New York. Vermont talcs are as slippery 
as the Italian but are somewhat gray. Massachusetts produces some 
good talc. White clay is used in filling white leathers under the names 
China clay and pipe clay. The latter is made by grinding and bolting 
China clay. Whiting is the natural calcium carbonate ground and bolted. 
It is liable to be gritty and lacks the lubricating property of talc and 
clay. It is also attacked by acids. L. B. 

Notes with Regard to Tanning Extracts. Shoe and Leather Reporter. 
March 21, i9 12 - One advantage of extracts over raw materials is the 
saving in freight charges and in space for storage at the tannery. The 
trouble and expense of leaching are saved, and liquors of any strength 
may be prepared very quickly. The best practicable leaching leaves in 
the spent bark often as much as 10 per cent, of the tannin originally 
present. Not all the tannin shown by analysis may be soluble in the 
strong liquors of the tannery, since the analysis solutions are very dilute, 
but with most kinds of extracts nearly all the tannin present is available 
for use. The most notable exception is ordinary solid quebracho. The 
author suggests that in valuing this material an important test is to see 
how much material soluble in liquor of analytical strength is throwm 
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out of solution in a liquor of the strength to be used in the tannery. If 
the extract is dissolved in hot liquors, the amount of tannin thrown out 
in cooling afterward is sometimes less than that lost by dissolving in 
cold liquors. In the ca^e of sulphited quebracho there is no appreciable 
difference. The temperature at which the extract is dissolved should 
be high enough to dissolve all, or as much as possible of the extract. 
This temperature should not be exceeded, as the color is apt to be darkened. 

The use of extracts has made possible much more rapid tannage than 
could be done with oak bark or other old-time materials. With oak 
bark alone two years was sometimes required, while it is possible to 
tan heavy leather with extract in not much more than two weeks. This 
difference is due in large part to the greater strength of the liquors now 
used. The strongest bark liquor seldom reached 40° barkometer, while 
extract liquors may be used whose strength is 150°. The more rapid 
tanning produces a leather containing a larger proportion of material 
that can be washed out. During the first few days of tannage, nearly 
all the tannin absorbed combines with the hide fiber but in the later 
stages a large part of what is absorbed may be washed out again. After 
the hides are colored through, the strength of the liquors may be rapidly 
increased without danger of “case-hardening.” The stronger the liquors 
in these stages, the larger will be the amount of tannin absorbed but not 
combined. The quality of the rapidly tanned leather for soles is there¬ 
fore inferior to that of the leather produced by the old-fashioned slow 
tannage. In the latter a large proportion of the material deposited in 
the leather is the “bloom,” an insoluble substance, resulting from changes 
in the liquors which require time. In the shortened process the number 
of hides which can be handled in a given space is larger, and it is easier 
to follow the requirements of the market. L. B. 

The Livache and Other Tests for Linseed Oil and Its Adulterants. J. S. 
Liverseege and G. D. Elson. J. Soc. Chem. Ind., 3 *» 207-8, Mar. 15, 1912. 
Of methods for testing the drying power of oils, that of Livache 
(/. S. C. 5. 494, 1886) has been used most. It employs lead, man¬ 
ganese nitrate, and lead oxide. Walker (Bulletin 109, Bureau of Chem., 
U. S. Dept. Agr.) has devised an improvement but in using this method 
the authors found difficulty in securing good duplicates. They obtained 
concordant results by the process which is described below. Litharge is 
finely powdered and spread in a thin layer over night at 20°-22° C. Its 
weight should then be constant. Ten g. are placed in a flat-bottomed 
German silver dish of 3 inches diameter and 1 inch depth. The whole is 
weighed and 0.7 to 0.9 g. oil added. After weighing, 5 cc. methylated 
ether is added; and the dish rocked so as to spread the contents uni¬ 
formly. The dish is then kept at 20-22° C. for several days, and weighed 
at suitable intervals. The ether volatilizes completely in half an hour. 
The non-volatile residue from this source must be reckoned with. It 
does not usually exceed 3 mg. Gains are expressed as percentages of 
the amounts of oil taken. Five samples of genuine raw linseed oil 
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showed in two days gains of 17.2, 16.8, 174, 17.0 and 174 per cent They 
then began to lose, and by the 14th day the average of excess above the 
original weight was only 15.9 per cent. Boiled oil reached a maximum 
of 14.1 per cent, gain in 1 day. and then began to lose. Soja bean oil 
gained 8.6 per cent, and cotton-seed 6.6 per cent.; time two days. Rape 
and peanut oils gained 2.5 per cent, and olive oil about 1 per cent, in 
two days. The last three continued to gain up to 21 days, final gains 
being 5.7, 4.1 and 3 per cent, respectively. Whale oil gained 64 per cent, 
and seal oil 4.9 per cent, in two days. Resin oil gained 9.9 per cent 
in two days and 194 per cent, in 13 days In oils of the same class, the 
iodine value and oxidation value are pretty closely proportional. After 
treatment with alcoholic potash or soda, the addition of water gives a 
clear solution with raw linseed oil, or slightly turbid with boiled oil. The 
presence of small quantities of unsaponifiable matter causes a very turbid 
solution. L. B. 

Blast on Sumac Skivers. Leather World, 4* 220. The following pre¬ 
cautions are suggested by the Light Leather Federation, in a recent cir¬ 
cular letter to the fell-mongers: (1) Clean all soaks and lime pits at 
frequent intervals; dirty soaks and stale limes result in serious damage 
to pelts. (2) Goods that have been painted with lime and sulphide of 
sodium should immediately after pulling be washed in water before being 
placed in lime. Under no conditions should goods be left lying about in 
the pulling shop, but should be removed as quickly as possible and placed 
in lime. (3) Remove all “lime grounds” from bottom of pits before 
making up “gathering limes.” (4) See that the lime is well slaked before 
use (say 3 days), so as to ensure that it is perfectly cold before being 
put in the pit, or being used for painting. (5) Pass all slaked lime 

through a very fine sieve of about 16 mesh. Throw away the lime that 

will not pass through. (6) All pelts should be kept covered when drawn 
or when waiting for pitting, or loading into vans. First place some goods 
flesh down on the floor of the van or truck, which should have been 
previously brushed and made clean, and covered with clean straw, and 
then cover over the pile with skins placed flesh side upwards; these in 
turn should be covered with clean bags or sacking which have been pre¬ 
viously wetted in lime liquor, so as to protect the goods from the sun 
and air. (7) The bags or sacking should be well washed before use, or 
otherwise there is liability of the goods becoming stained. L. B. 

Lactic Acid Bacillus; Influence of Putrid Gases on. A. Trillat. 

Ccnnptes rend., 19 12 > J 54> 372-374. Strips of paper moistened with sus¬ 

pensions of various cultures of the lactic acid bacillus were exposed, 
under similar conditions, to the gases arising from decomposing meat 
broth. After several hours’ exposure the papers were transferred to 
vessels containing sterilized milk. The quantities of acid formed after 
six hours were in many cases 2-3 times those found in control tests 
carried out with bacilli which had been exposed only under ordinary 
atmospheric conditions. The air in proximity to soil containing humus 
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was found to have a similar invigorating influence on the bacillus. Carbon 
dioxide or ammonia is not responsible for this action, but probably other 
volatile substances produced by the decomposition of organic matters are 
concerned. Prolonged exposure to the putrid gases destroys the bacillus. 
—J. H. L. in /. 5 . C. /. 

Lactic Acid Fermentation; The Chief Phases of and Their Practical Impor¬ 
tance. M. Grimm. Zentr. Bakt. u. Parasitenk., 1911, II. Abt., 3 2 > 65-70. 
Chem. Zentr., 1912, 511. Lactic acid fermentation with pure cultures 

of Bad. acidi ladis at 35 0 C. can be divided into four distinct phases. 

In the first phase, that of habituation, which lasts about 4 Vi hours, a 
great increase of the number of organisms takes place, but no production 
of acid. The second phase lasts about 12 hours and is characterized 

by a progressively increasing vital activity of the bacteria, the optimum 

being attained at about the fourteenth hour from the beginning of the 
first phase. The third phase which lasts about 16 hours is characterized 
by decreasing vital activity or acid-producing power. In the last phase 
the bacteria lose their power of producing lactic acid. If the physio¬ 
logical power of pure cultures of Bad. acidi ladis is to be maintained, 
they must be re-inoculated during the second phase mentoined above.— 
A. S. in J. S. C. I. 

Chamois Leather. Anon. Hide and Leather , April 6, i9 12 * In England 
thousands of sheepskins are split on a machine, leaving two separate 
parts known to the trade as skivers and fleshers. The skivers or grains 
are tanned in a vegetable tannage and finished for hat sweats, pocket- 
book leathers, etc. The fleshers are tanned in oil for chamois leather. 
After splitting, the fleshers are drenched in a bran drench to soften them 
and also to kill the lime. After drenching, the fleshers are placed in a 
centrifugal drum to remove all possible moisture. 

Here, in this country, the fleshers are placed in the stocks and fish 
oil is added from time to time until all parts of the fleshers are thor¬ 
oughly impregnated with the oil. Care should be taken in the first milling 
that all parts of the skin receive the oil, for if any spots remain unoiled 
it is almost impossible to tan these spots afterwards. In stocking the 
skins, heat develops, and when a certain temperature is^ reached it is. 
necessary to remove all the skins from the stocks and spread them on 
the floor to cool. After cooling, the skins are again placed in the stocks 
and the process is repeated until a thorough oxidization takes place. 

The tanned skins are now placed in a bath of warm water and left 
for a few hours, when they are pressed under a hydraulic press to remove 
the oxidized oil. The residue is the true moellon degras and is largely 
used for fat-liquoring fine leather. The remaining oil is removed by 
washing the stock in soda ash and water, leaving what is known as soda 
soap. By means of an acid the grease is separated, giving a cheaper 
product of degras. 

The skins are now bleached by spreading them in a sunny place, wetting 
them from time to time to help bleaching. A process used for bleaching 
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chamois leather is to first use permanganate of potash followed by a 
bath of bisulphate of soda or sulphurous acid. 

Determination of Acids in Tan Liquors. George Grasser. Collegium , 
1912, 57 - 8 . Simand-Kohnstein’s method gives the best results, but being 
gravimetric often takes more time than practicable. Proctor's useful 
titration with lime water, depending upon turbidity for end-point, fails 
with pine liquors since they become turbid even in absence of acids. The 
author has found a sucessful indicator in rosolic acid, first removing the 
tannin by gelatine. Ten to thirty cc. of the liquor are mixed with 25 cc. 
of a gelatine solution containing 4 gms. gelatine, 25 gms. salt, 100 cc. 
H2O; 10 o cc. more H 2 0 are added and the whole heated with stirring 
on the water bath until the separation takes place (about 40-45° C.). 
Prolonged or high heating should be avoided. After filtration through 
loose cotton the titration is carried out in a porcelain dish with N/2 
XaOH till the indicator darkens to orange. For control if desired, the 
slight excess may be titrated back to yellow with HC 1 . 



CHECK ANALYSES. 


Simand-Koh nstein 

Spot, litmus paper 

Rosolic acid 

0.26 

0.28 

0.28 

0.30 

O.32 

0.32 

0.22 

O.24 

O.24 

0-33 

O.36 

O.36 

0.50 

0.54 

0.54 

0.39 

042 

O.42 

<M 5 

O.46 

O.48 


W. J. K. 

Determination of Mineral Oil in Olein. W. N. Chercheffsky. Les Mot. 
Grasses, i9 ia [5], 1595-8. According to the customs tariff, all oils con¬ 
taining 50 per cent, or more unsaponifiable are ratedt as mineral; for 
example, a pure olein adulterated with 40-45 per cent, mineral oil would be 
cleasse das an animal fat, the same as tallow and lard, while a normal suint 
olein containing 52-53 per cent, unsaponifiable would be classed as mineral. 
It seemed desirable to the author to distinguish mineral oils from the 
unsaponifiable substances of olein. He employs his original method of 
determination of temperature of turbidity in presence of selected solvents 
as described in above journal, 1910, 1911. On the basis of experiments 
with known mixtures (quoted in detail) he concludes that the tempera¬ 
ture of turbidity with glacial acetic acid varies proportionately to the 
amount of mineral oil mixed with a suint olein, affording an approximate 
determination. Analogous results are obtained with anilin which may 
be used as a check. 

The usual analytical constants of the materials experimented with were: 

Per cent. 

Sp.gr. Acid No. Sapon. No. Iodine No. upsapon. 


Suint olein .905 too 107 47 39 

Soap olein .005 179 203 78 0.7 

Distilled olein.905 149 188 78 5.7 
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The summary of the turbidity temperatures with various oleins: 

Glac. ace ic 


acid Aniline 

Suint olein (40 per cent, unsaponifiable). 29-38 16-21 

Soap olein + mineral oil to 40 per cent, unsaponifiable 57-89 36-62 

Distilled olein + same . 58-93 44-66 

Knowing the amount of unsaponifiable one can with the aid of above 
table conclude with certainty if a mineral oil be present. W. J. K. 


The Constitution of Tannin. M. NierEnstein. Ann. der Chem. u. 
Pharm. [386], 318. The author has prepared and examined several well 
marked tetra substituted derivatives of his purpurotannin (produced by 
oxidation of leucotannin), including the methyl ether, the benzoyl and 
acetyl compounds. He now assigns to purpurotannin the constitution: 


COOH COOH 

/\ 

\ 



\/ 

OH 


O 


/ 


OH 


\/ 

OH 


By reduction with hydriodic acid, biphenylene oxide was produced. The 
above formula does not harmonize with the formation of naphthalene 
by distillation with zinc dust which the author previously assumed. He 
has now repeated these experiments and concludes the distillation product 
to be instead biphenylene, C«H«:C«H« (ortho-ortho), on the basis of a 
combustion and melting point determination. W. J. K. 


Tanning Materials and Extracts and Their Technology. Leopold Pollak. 
(Address before Austrian Society for Promotion of Chemical Industry.) 
Collegium, 19 12 » 59-72. Nierenstein defines a tanstuff as possessing an 
astringent taste and constricting effect upon the mucous membrane; it 
is soluble in alcohol or water, pptd. by ether, gives a dark colored com¬ 
pound with alkali which further blackens in the air, ppts. albumen, alka¬ 
loid and some salts and finally (characteristic) ppts. gelatine and gives 
blue-black to green coloration with ferric salts. Other phenols besides 
tannin may, however, give the iron reaction. The chemical constitution 
of the tannins, although investigated to some extent has little bearing 
upon their industry. The division, according to their decomposition 
reactions, into catechol and gallic acid tannins, has use for the tanner. 
The first deposit ellagic acid (bloom) upon the leather, the second sepa¬ 
rate the insoluble phlobaphenes (reds). Among the so-called non-tans, 
found in the natural materials, saccharine substances or glucosides are 
important, as they yield acids useful during the tannage. Jedlicka 
(abstract, this Journal, 1909* 162) studied these in oak-wood extract 
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and the author has obtained similar results with chestnut extract. He 
(the author) found 3.5 to 6.5 per cent, sugar directly present and obtained 
by hydrolysis of the non-tans 2.5 to 6.5 per cent, and by hydrolysis of the 
total extract 0.5 to 4.5 per cent, additional, depending upon factory con¬ 
ditions. The amount of direct sugar increases with too hot an extraction 
and the sugar by hydrolysis of non-tans lowers. A well cleared extract 
gives but little additional sugar by hydrolysis of total extract, which 
would indicate that this third sugar number comes from hydrolysis of 
suspended matter. The series of liquors in an extraction battery gave 
regular increases in direct sugar (1), decreases in sugar by hydrolysis 
of non-tans (2), and a constant amount by hydrolysis of total extract (3), 
namely, 0.5 per cent.; on clarification of the concentrated liquor, however, 
the number (3) fell to 0.01 to 0.08 per cent. Similar results were 
obtained with quebracho. 

Eitner and Procter showed that extraction under pressure caused loss 
of tannin in some cases, but this is not so great as some think; quebracho 
is little changed at 2 kg. pressure and difficult soluble tans go into solu¬ 
tion. The loss with chestnut wood is practically zero; the lowering of 
tannin ratio is rather due to increased content of non-tans through 
hydrolysis of ordinarily insoluble substances, gums, pectins, fiber, etc., 
in presence of acids. The less acid in character the material, the less 
non-tans are formed, and the higher may be made the temperature of 
extraction. Oak Wood Extract. —The European factories are all in 
Slavonia, the crude material being the waste from parquet lumber. The 
trees growing on swampy land are richest in tannin, the reverse from 
chestnut. The wood of young oak is practically worthless for extraction, 
although the bark of young trees contains most tannin; this tannin is 
not the same, however, as that of the wood. Old wood contains 4 per 
cent, tannin. Chestnut Wood Extract. —This is worked mostly in Italy 
and France. The upland trees give the lightest colored extract and are 
not used under 60-70 years old. Trunk wood is the richest; roots are 
also rich, but contain a different tannin. The wood contains 7 to 9 per 
cent, of tannin. Sumac. —The best is the Sicilian ( Rhus coriaria), being 
lightest colored and richest. Next come the varieties from Tuscany and 
Spain. The Tyrol sumac is from Rhus cotinus, the Swedish and Russian 
sumac from the bearberry, Arbutus (Coriaria ura ursi ) ; French sumac is 
from Coriaria myrtifolia. The leaves are sold whole or powdered which 
last is often adulterated, principally with lentiscus leaves which contain 
10-15 P er cent, tannin. Guaranteed Sicilian sumac contains 20.2 to 26.5 
per cent. Among other materials, mangrove is a useful tanstuff, com¬ 
bined with others such as quebracho and pine. The tannin content is: 
Madagascar 43-44 per cent., Celebes 45-48, E. Africa 38-42; the S. Amer¬ 
ican mangrove is poorer. Another material, myrobalans, the dried fruit 
of an Indian tree, contains when of good grade, 38-40 per cent, tannin. 
By removing the seeds, the richer hulls bring up the ratio to 53.7 per cent, 
and are also exported in this form. Mimosa bark, from S. Africa and 
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Australia, 35.40 per cent, tannin, does not extract fully because of its 
fibrous character (this also applies to oak bark). 

The technology of extraction is next described. Wood is first sliced 
transversely to the fiber in 3 mm. chips by feeding the logs against rapidly 
revolving cylinders faced with strong knives. To promote extraction 
the dust is blown out before delivery to the diffusors. These formerly 
consisted of open wooden vats, such as are still used for sumac extrac¬ 
tion. Their advantage is in giving a richer and better colored extract, 
there being no decomposition by heating under pressure. But the yield, 
through imperfect leaching, is low and now closed extractors of copper 
are usually employed; 6 vessels serve for oak, chestnut, etc., while 10 
to 12 are required for difficult soluble material, like quebracho. These 
diffusors sometimes reach 15 cu.m, capacity. The usual process is by 
boiling with direct steam, being rapid and giving concentrated liquors. 
The diffusion process is slower and gives thin liquors, but any decom¬ 
position of tannin is avoided. The concentrated liquors from extraction 
which have sp. gr. 1 to 2 0 Be with oak, progressing with chestnut and 
quebracho up to 12 0 with mangrove, are finally evaporated in vacuum 
apparatus to syrupy extracts of 20-30° Be or sometimes to solid form. 
The spent wood from the extraction is burnt and in chestnut extraction 
suffices for sole fuel. Special furnaces are used in which the moist 
residue (50-60 per cent. H* 0 ) is dried and then destructively distilled 
and finally burned. For spent quebracho, Bottger & Co. of Dresden 
furnish an efficient firing apparatus in which the material is first dried 
by flame as it slides down a grade, and is then burned beneath the boilers. 
The author is now obtaining good experimental results in applying his 
firing drum for coal dust (patent Aussig) to wet wood; the efficiency is 
1.6 times that of the method first described. 

Before evaporation, the extraction liquor is sometimes cooled for 
clarification, by circulating through pipes. Formerly this was accom¬ 
plished by surface exposure to the air, but this caused darkening through 
oxidation and has been abandoned. It is important to exclude light and 
air during the entire manufacture. At 15 0 the insoluble sediment has 
separated sufficiently for ordinary demands. For chemical clarification, 
many agents are used; animal blood( patent Gondolo), lead nitrate, 
alum, sulphites, etc. These all produce precipitates and lighten the color 
of the extract. The reducing process by hydrosulphites (patent Badische 
Fabrik) bleaches without precipitation and the author has observed good 
results with these reagents (Blankit, Rongalit, Decrolin, Deflavit), but 
the process is expensive. Arnoldi’s aluminum bleach is also too dear. 
The economically successful processes are those with sulphites (Lepetit 
and others) and that of Redlich (Triumph Extract). W. J. K. 

Swelling in Sole Leather Tannage. W. Eitner. Gerber, 1912 [38], 

57-8, 71-3, 86-8. Sole leather may be made solid after tannage by impreg¬ 
nation with fillers and excess of tannin or by hammering and rolilng 
which processes serve for ordinary demands. For special purposes, for 
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example, army requirements, the leather must have a natural solidity 
or firmness and this depends upon the swelling. By merely softening a 
dried hide in water, the amount taken up is about 75 per cent, of that 
in the green hide. In the presence of alkalies or acids, this amount is 
increased and may even considerably exceed the natural amount, pro¬ 
ducing not only an increase in volume but a tension or becoming elastic 
(“prall”) which is an external symptom only of the essential internal 
change. This consists of an intimate penetration of water within the 
fibers enveloping each particle. The great amount of surface hereby 
exposed for absorption of tannin explains the importance of the swelling 
operation. Its effect can be seen in a sour tannage. Rhenish oak sole 
leather gives no glue on boiling with water while sweet tanned leather 
swells, yielding glue, and further becomes transparent on soaking in 25 
per cent, acetic acid which does not affect the Rhenish leather. The 
normal swelling, however, only ensues with acids; von Schroder showed 
that alkalies reduced the fixation of tannin, which had already been 
learned in practice. Hides swollen from the limes and entered direct in 
the vats never gave a full, solid leather. The acid was expended in 
neutralizing the alkali, the swelling fell and the lime salts themselves 
interfered with the action of the tannin. 

Both kinds of swelling may be used properly directed. With many 
sorts of dried “wild” hides softening with sodium sulphide directly after 
dehairing and neutralization with sulphuric acid have proved useful. By 
this process dried up and even sunburnt ware can proceed with swelling 
and subsequent tannage like normal raw hides. Hides of old cattle 
which likewise do not plump well in the vat liquors can be made actually 
sensitive to these by first swelling in caustic alkali, then neutralizing 
and bringing into the sour vats in which they now plump well and tan 
thoroughly; any other method would fail. 

Although it is possible to soften old hides in acid baths (as is recom¬ 
mended by acid manufacturers), this does not prepare directly for 
dehairing and a neutralization or lengthy watering must intervene. The 
alkaline soak prepares directly for liming. As far as softening of the 
fiber is concerned, the result of alkaline swelling is permanent, even 
after neutralizing. In acid swelling, which is proper to the tanning 
process, the effect ceases when the acid is removed and also requires 
a certain length of time, being gradual. It is not practical to tan in 
the drum sole leather requiring an intense acid swelling. For drum 
tannage, an alkaline swelling was early found to be also unsuited. In 
swelling for drum tannage, a fore-tannage of at least 12 vats should be 
carried out at the same time. By employing also a system of “Versenks 
the necessary acid may be furnished by the tan liquors in the case of 
vache leather. For heavy sole leather the swelling may also be effected 
successively in the vats with sour liquors, or quickly in separate swelling 
vats with artificial acids. Large amounts of acid liquor are furnisehd by 
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the pine bark used in the “Versenks,” but it is generally necessary to 
strengthen with an organic acid such as formic acid. 

If one wishes heavy coarse leather of high weight, a separate swelling 
bath of sulphuric, hydrochloric or oxalic acid may be used. The swelling 
thus produced disappears on tanning in sweet liquors as the acid diffuses 
out. The recent statement of a professor of the tanning art that the 
acid must be washed out of hides thus plumped before entering tan 
liquors is ridiculed. On the contrary the acid must remain in the hide 
and the liquor itself be acid, else the swelling falls and its effect is lost. 
The author's suggestion to fix the mineral acid swelling by a formalde¬ 
hyde bath has proved practical for heavy leather although without benefit 
for vache leather. Formaldehyde has often been misused however; when 
applied before swelling, this is retarded, and put in the vats it precipitates 
tannin or is otherwise made ineffectual. This formaldehyde “hardening” 
can be used with advantage when the hides are inclined to shrink in the 
liquors, also when the initial tannage is carried out with strong liquors 
containing cheap materials like knoppern, divi-divi, myrobalans, etc. The 
hardening bath contains 1 kilo formaldehyde to 10 hectoliters water, in 
which the hides hang 24 hours. The bath may be often used, strengthen¬ 
ing with one-half the original amount. 

In general, hide should not be plumped, especially in a special bath, 
before giving the grain a fore-tannage in sweet liquor to prevent its 
swelling. If the grain be swollen first it will be brittle. Swelling can 
sometimes proceed abnormally; overswelling is not likely to ensue with 
sulphuric acid which does not swell beyond a certain strength. Hydro¬ 
chloric acid is less certain and organic acids are the most difficult to 
control, most of all laevo-lactic acid (rare), then butyric acid, next acetic 
acid, ordinary lactic acid, formic acid. Falling back of swelling occurs 
oftener than over-swelling. The cause is leaching out of the acid into 
weak liquors containing little acid or fermentation changes in the liquors. 

W. J. K. 


PATENTS. 

Process of Unhairing Hides and Skins. U. S. Patent No. 1,019,854. 

Louis Stern, Newark, N. J. 

Liquid air is applied to the roots of the hair, which thus is made very 
brittle, and may be rubbed off. 

Sewage Separator. U. S. Patent No. 1,019,907. James S. Miller, 
Reading, Pa. 

Treatment of Sewage. U. S. Patent No. 1,019,933. Joe Smith Wadding- 
ton, Bradford, England. Machine for extracting liquid from sewage. 
Composition of Matter. U. S. Patent No. 1,020,497. 

Treatment of Rawhide. U. S. Patent No. 1,020,498. 
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Fabric or Cloth. U. S. Patent No. 1,020,499. 

These three related patents have been granted to Albert H. Henderson, 
Baltimore, Md., assignor to the Henderson Rubber Company, Baltimore. 
The first and second involve a process of treating fragments of rawhide 
with oil, which swells it, and then dissolving out the oil, the rawhide being 
thus left swollen. The hide is then penetrated with a solution of rubber. 
The third patent relates to fabrics from which oil, etc., have been removed 
by mercerization. These are filled in with rubber which is afterward 
vulcanized. 

Process of Making a Composition of Matter for the Treatment of 
Leather, Fabrics and the like. U. S. Patents Nos. 1,020,926 and 1,020,927. 

Daniel O'Keefe, St. Louis, Mo. 

. The material is a mixture of fish oil, turpentine, petroleum, bay oil, 
cedar oil, mirbane oil and mustard oil. 

Machine for Brushing and Cleaning Leather. U. S. Patent No. 1,021,007. 
William R. Smith, Buffalo, N. Y. 

Glove Leather and Process of Preparing It. TJ. S. Patent No. 1,021,380. 
Edmund Simon, Dresden, Germany. 

The process includes tawing the skins and treating them with a liquor 
containing salicylic acid ester and benzoic acid ester. The claim is made 
that glove leathers often contain traces of the foul materials used in 
manufacture, causing the leather to mold, and endangering the hands of 
the wearer. The new leather is said to be antiseptic. 

Evaporating Apparatus having Multiple Evaporation. TJ. S. Patent No. 
1,021,486. Waclaw RusiECKi, Rakitnaja, Russia. 

M)anufacture of Volatile Organic Acids from Their Calcium Salts. U. S. 
Patent No. 1,023,281. Ralph S. Swinton, Linden, N. J., assignor to 
W. J. Bush & Co., Dover Del. The dry, granular calcium salt is sub¬ 
jected to the progressive action of sulphuric action slowly introduced at 
the bottom of the vessel. 

Process of Making Anhydrous Sulphites and Bisulphites. U. S. Patent 
Wo. 1,023,179. E. H. Strickler, White Plains, N. Y.» assignor to the 
General Chemical Co., N. Y. Sulphur dioxide and carbonate of soda are 
brought together in a solution of a sodium salt, the sodium carbonate 
being in the form of a suspended solid. 

Process for the Preparation of Chrome Leather. TJ. S. Patent No. 
1,023,451. Albert Wolff, Cologne, Germany. The patent covers the 
lies of chromium formate in one-bath chrome tannage. 

Machine for Stretching Hides and Skins. English Patent No* 25,990. 

E. Simeon, Grenoble, France. 
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LETTER TO THE EDITOR. 

Editor A. L. C. A. Journal: 

The steady growth of the American Leather Chemists Asso¬ 
ciation must be a matter of pride to the Leather Chemists who 
organized the A. L. C. A. a comparatively few years ago. With 
no pecuniary advantage accruing to the officers and directors, 
either direct or indirect, still the work of the Association has been 
carried on as a labor of love and its influence each year has 
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widened as its growth has extended. As an associate member, 

I think I voice the general feeling of the associate members that 
all commendation and credit for the American Leather Chemists 
Association belong to the active members who organized and 
have so successfully maintained the Association from its begin¬ 
ning to the present. 

In spite of this success, I frequently hear the active members 
wish for a larger degree of usefulness and especially for more 
cooperation on the part of the associate members in the work of 
the Association. In view of the results already obtained it might 
seem unwise to suggest any change in management or organiza¬ 
tion, but growth involves change and it may be that the plan of 
management in the early days of the A. L. C. A. may now wisely 
be changed. I venture to suggest that this more active coopera¬ 
tion would be furthered if the voting rules were changed so as to 
permit the associate members to vote for officers and participate 
with the chemists in the management of the Association. 

It is universal experience, that interest in an organization is 
increased where the personal element enters through an oppor¬ 
tunity to vote. I have observed this to be the case, whether the 
organization is a Sabbath School class of young boys or whether 
it is a group of a thousand American business men engaged in 
the organization of a National Association of Commerce. The 
meeting gets busy and interest increases when an election of 
officers occurs. It is the natural American instinct. 

The tanners or the extract manufacturers or any of the other 
associate members of the A. L. C. A. have no desire to control 
the management of the A. L. C. A. Indeed, I think these gentle¬ 
men are quite willing to leave this burden on the shoulders of the 
chemists, but I do believe that these men who are now associate 
members would be more apt to be drawn into closer cooperation 
with the chemists if they were compelled by the voting privilege 
to share with the chemist in the actual responsibility of the 
management of the Association. 

The objection may be raised that this would tend to make the 
organization more of a commercial body and less of a scientific 
body. In reply to this, it can be said that certain commercial 
elements have to-day virtually a representative in the active 
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membership of the Association through employees and officers 
who are active members, these companies having an advantage, 
if there be any advantage in active membership, over their friends 
and competitors who do not happen to have chemists associated 
with them. 

This is a suggestion. I would like to see the matter discussed 
in the Journal. 

An Associate Member. 


REPORT OF THE COMMITTEE APPOINTED TO REVISE THE 
WORDING OF THE OFFICIAL METHOD FOR 
TANNIN ANALYSIS. 

The Committee in considering the subject has decided that any 
revision of the Official Method that confined itself strictly to 
alterations in the wording without change in procedure would be 
of practically little value and in many instances impracticable. 
Therefore the result of their deliberations is in the form of a 
revised method in its true sense, and includes the results of much 
work done for the Association, both by individual members and 
committees, which has not received the recognition that in the 
opinion of the Committee it deserves. 

In submitting the report the Committee feels that it should to 
the best of its ability endeavor to explain the why and the where- 
for of the various suggested alterations in the method even 
though to many of the members of the Association the reasons 
are perfectly apparent. Each paragraph of the suggested revised 
method is therefore considered separately in the ensuing explana¬ 
tory comments. 

I. RAW AND SPENT MATERIALS. 

(1) Caution : 

It is apparent that this change, in conjunction with (2, b), pre¬ 
vents the reporting of analyses of new materials with a less 
water content than they contain, to a greater degree than does 
the present Official Method. 

(2) Preparation of Sample : 

No material alteration from the present method is made by 
this paragraph other than the one commented upon under (1). 
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(3) Water Determination: 

No change in method instituted. 

(4) Amount of Sample to be Extracted : 

The present method calls for a dilution for analyses contain¬ 
ing between 0.35 and 0.45 gram tannin per 100 cc. The Com¬ 
mittee believes that it is perfectly practicable to narrow the limits 
to between 0.375 and 0.425 gram tannin per 100 cc. without 
imposing unnecessary hardship upon the analyst, while bringing 
the strength of the analysis solutions in greater uniformity. This, 
in conjunction with the narrowing of the limits of the actual 
dry hide powder used in detannizing, and the narrowing of the 
limits of the water content of the wet hide (see 12, a), should 
effect greater concordance in the non-tannin determination, since 
the amount of hide to tannin must of necessity be in better con¬ 
cordance in various laboratories, and the fact is well established 
that the greater the proportion of hide to tannin the less non¬ 
tannin returned. Again, the effect upon the insolubles will be 
in the line of better uniformity more particularly in the analysis 
of those materials containing high insolubles, it being equally 
well established that the wider the variation in the strength 
of the analysis solution the wider the variation in the resulting 
insolubles. 

(5) Extraction : 

The Committee has endeavored to be as explicit as possible 
in defining the character of the extracting apparatus to be em¬ 
ployed in the belief that uniformity in analysis will result only 
by rigid adherence to the details of extraction. In line with this 
is the method (A) “Woods, Barks and Spent Materials,’’ where 
the time and applied heat are specifically stated and the gelatine- 
salt test for the completion of extraction as given in the Official 
Method eliminated, as sufficient evidence has been presented to 
show the lack of conclusiveness of the test (Journ. A. L. C. A., 
Vol. II, pgs. 275-279). (B) “Materials other than Woods, Barks 

and Spents,” does not change the present method other than in 
specifying exactly 7 hours for extraction instead of from 6 to 8 
hours. The Committee has added a clause to the effect that the 
material of the boiling flask must be inert to the percolate. It 
has been shown that copper flasks have a decidedly detrimental 
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effect upon tannin solutions upon continued boiling (Journ. 
A. L. C. A. Vol. II, pg. 274). It has been suggested that tinned 
copper may not have the destructive action upon tannin solutions 
shown by copper. The Committee suggests that experiments be 
undertaken to prove the point. 

In addition the references already quoted the following have 
strengthened the Committee in arriving at the conclusion to make 
alterations in the method in the particulars cited under (5). 

“An Extractor for Tanning Materials.” Reed, Yol. I, 
pg. 176 et seq., pg. 183 et seq. 

“Extractors for Tanning Materials.” Teas, Yol. I. pg. 
274 et seq. 

“An Improved form of Soxhlet for Tannin Extraction.” 
Delaney, Vol. Y, pg. 348 et seq. 

“Extraction of Tanning Materials.” Committee Report 
1907; Vol. II, pgs. 279-280. 

‘‘Extraction of Sumac and Myrobalans.” Eachus, Yol. 
Ill, pgs. 297-301. 

(6) Analysis: 

The change in this paragraph from the present method is in 
the elimination of the allowability of reducing the amount of 
hide powder in the case of weaker dilutions than the Official 
Method specifies. This applies practically altogether to the analy¬ 
sis of spent materials, and the Committee would give the follow¬ 
ing reference as sustainng the point in question:— 

“Non-Tannins in Solutions of Different Density with 
Varying Amounts of Hide Powder.” Alsop, Journ. 
A. L. C. A., Yol. II, pg. 403. 


II. ANALYSIS OK EXTRACTS. 

(7) Amount and Dilution for Analysis: 

(A) Fluid Extracts: 

The amount of sample taken for analysis has already been 
commented upon. 

The method suggested for dissolving by washing into the flask 
with 900 cc. water at 85° C. is in the opinion of the Committee 
much superior to the present method. 
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(a) The permission given by the proposed method to rapidly 
cool analysis solutions is, the Committee feels, warranted by 
work that the Association has done, and, in conjunction with a 
rapid-chroming method (see 12, b) serves to curtail the time 
required for analysis by a day. The following references are 
cited to confirm the conclusion of the Committee to advocate a 
rapid-cooling method: 

Committee on Soluble Solids. 

Wilson, Journ. A. L. C. A., Table, Yol. I, pgs. 13-15. 

Eachus, Journ. A. L. C. A., Yol. IV, pgs. 310-322. 

Maxwell, Journ. A. L. C. A., Yol. Y, pgs. 510-526. 

Particular attention is called to the reference Yol. Y. The results 
there shown by seven collaborators on an ordinary quebracho 
extract are markedly in favor of the rapid-cooling method in 
point of concordance of results between analysts. The Official 
Method gives a maximum insoluble difference of 1.91 per cent., 
Method II (cooled under tap) a maximum difference of 1.26 
per cent, and Method III (cooled with water at 15 0 C.) a maxi¬ 
mum difference of only 0.69 per cent. As there can be no ques¬ 
tion but that the colder the water used for cooling solutions the 
greater the liability of precipitation, it follows that the more 
closely the temperature of the cooling medium approaches the 
temperature to which it is desired to bring the solutions for 
analysis the less chance of precipitation. In other words, it is 
safer to use water at a temperature of 19 0 C. for cooling than 
water at 15 0 C. even though the latter in the reference alluded 
to gave markedly better concordance than did the present method. 

(b) The Committee feels that by permitting the present method 
to stand in so far as allowing the solutions to stand over night 
before analyzing the versatility of the method will be increased, 
as samples received too late in the clay for analysis may be dis¬ 
solved and be ready for analysis in the morning thereby effecting 
a considerable saving in time. 

(B) The method of dissolving solid extracts is unquestionably 
a distinct improvement upon the Official Method. It is a method 
which can be followed to the letter and leave no room for dis¬ 
cussion as to correct procedure. 

Our method now, strictly interpreted, does not allow the use 
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of two liter solution. It would seem a wise provision to permit 
this and especially in the weighing out of certain solid and pow¬ 
dered extracts is accuracy fostered by the double quantity of 
sample taken. 

(8) Total Solids: 

No change has been made in this paragraph. 

(9) Water: 

Our present method contains no clause providing for water 
determination. 

(10) Soluble Solids: 

An omission in the present method is in any specification as to 
the quality of the kaolin used. This has been rectified in the pro¬ 
posed method. 

Instead of stirring the kaolin with 75 cc. of solution the Com¬ 
mittee recommends sufficient solution to fill the paper. 

The really important alteration in this item of the analysis has 
to do with temperature regulations, and although it is fully under¬ 
stood that these changes may impose a burden upon the analyst 
yet the Committee, realizing the importance that absolute uni¬ 
formity in procedure has upon the ultimate result in respect to 
concordance, urges the changes they recommend to the most 
careful consideration of the Association. The method of cooling 
has already been described under (7). The temperature of the 
solution on the paper must not fall below 20° C. nor rise above 
25 0 C. The reason for such prescription is obvious to all chem¬ 
ists performing tannin analyses. In the summer months when 
the temperature of the laboratory is high there is no question but 
that the insolubles are less than during the cooler months when 
it is possible to keep the temperature, approximately at any rate, 
at 20 0 C. The ability to keep the temperature below 25 0 C. in 
warm weather is aided by the fact that the proposed method 
specifies that the temperature of the solution in the flask must 
be kept at 20° C. The Committee considered the alternative of 
specifying that the temperature of solutions be kept uniformly 
at 20 0 C. throughout filtration, which would necessitate jacket¬ 
ing funnels for cold water circulation or some similar device, 
but considered that so radical a change would be hardly wise 
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calling as it would for no inconsiderable additions to laboratory 
fittings. 

(11) Insolubles : 

It seems strange that our present method provided not at all 
for the item of insolubles. 

(T2) Non-Tannins : 

Hitherto our method has required no standard for hide powder. 
It was thought wise to have this written into the method par¬ 
ticularly as to the acidity of the powder. In deciding upon the 
proper range of acidity the Committee consulted the following 
references: 

Small, Journ. A. L. C. A., Vol. II, pgs. 347 - 355 * 

Reed, Journ. A. L. C. A., Vol. II, pgs. 435-438. 

Reed, Journ. A. L. C. A., Vol. Ill, pgs. 333-334* 

Eachus, Journ. A. L. C. A., Vol. IV, pgs. 310-3 22. 
Tucker, Journ. A. L. C. A., Vol. IV, pg. 325. 

(a) That the amount of water to hide might be uniform the 
Committee has recommended that the chrome alum be in 3 per 
cent, solution. Our present method is lax in its specifications for 
washing the chromed hide powder. As it is practically impos¬ 
sible to wash until the wash water gives no test for sulphates 
with barium chloride, and as it is undeniably true that too much 
washing has the effect of getting the powder in a condition in 
which it will not detannize properly, it was thought best to 
specify exactly the amount of water, time and manner of wash¬ 
ing, thus bringing all laboratories into accord and therefore 
making toward uniformity. Distilled water is also called for 
by the revision and the present method is greatly at fault in not 
requiring it for washing the powder. The wet hide powder 
used for the analysis at present must contain from 70 to 75 
per cent, water. The proposed method narrows these limits to 
from 71 to 74 per cent. With the same end in view, that of 
better concordance, the Committee have advised that the limits 
of the dry hide be not less than 12.2 nor more than 12.8 grams 
to 200 cc. of the solution instead of 12 to 13 grams as at present. 
The word “immediately” has been added in order that time 
might not elapse between adding the solution to the wet hide 
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and the shaking operation. As flasks graduated to deliver 200 cc. 
are recommended for measuring the solution to be detannized 
there is nothing to prevent the “immediate” shaking. The paper 
for filtering the non-tannin solutions is specified as “single” in 
the proposed method. 

(b) An important change in the revision recommended by 
the Committee is in permitting a rapid chroming method. Ref¬ 
erence to work that has been done on rapid chroming in com¬ 
parison with over-night chroming shows that the two methods 
are very comparable when the former is rightly conducted. The 
Committee consulted the references below: 

Report 1908 Committee, Journ. A. L. C. A., Vol. Ill, 
Pg- 330 . 

Report 1909 Committee, Journ. A. L. C. A., Vol. IV, 
Pgs. 310-322. 

Report 1910 Committee, Journ. A. L. C. A., Vol. V, 
pg. 419-426. 

The gelatine-salt test for the presence of tannin in the non-tannin 
filtrate has been eliminated. There has always been a question 
as to what course to pursue when a non-tannin filtrate of a tannin 
solution made up officially gave a test for tannin with gelatine- 
salt solution. It seemed to the Committee that the amount of 
hide powder used to detannize was sufficient to effect complete 
detannization with all solutions of official strength when the 
tanning material was of proper character. Also it has been 
proved that the gelatine-salt test is of doubtful reliability. 

(13) Tannin : 

The phrase “and represents the matters absorbable by hide 
under the conditions of the prescribed methods” is an addition 
to the present method which the Committee feels is a wise one 
and which needs no elucidation. 

III. ANALYSIS OF LIQUORS. 

(14) Dilution : 

The addition to this clause of the present method is evidently 
a proper one as liquors that will not dissolve readily in cold 
water are sometimes met with. 
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(15), (l6), (17), (l8). 

These show practically no change from the present Official 
Method. 

(19) Temperature : 

This is an added clause and one the Committee believes should 
meet the approval of the Association. 

The Committee suggests no further change in the method in 
paragraphs (20) and (21) nor in the determination of the total 
acidity of liquors. 

The Committee submits this report to the Association trusting 
that it will have the most careful and conscientious consideration 
from all its members, and firmly believing that the adoption of 
the revised method proposed will be a distinct step in advance, 
conducing to greater concordance in analysis and therefore to 
greater confidence in the Association, its members and its 
methods. 

H. C. Reed, Chairman, 

F. H. Small, 

J. H. Yocum. 


PROPOSED OFFICIAL METHOD OF THE AMERICAN LEATHER 
CHEMISTS ASSOCIATION FOR THE ANALYSIS OF VEGE¬ 
TABLE MATERIALS CONTAINING TANNIN. 

I. RAW AND SPENT MATERIALS. 

(1) Caution : 

Proper care must be taken to prevent any change in the water 
content of raw materials during the sampling and preliminary 
operations. (See “General” under Sampling.) 

(2) Preparation of Sample : 

The sample must be ground to such a degree of fineness that 
the entire sample will pass through a sieve of 20 meshes to the 
inch (linear). 

(a) The temperature used for drying samples of spent mate¬ 
rial for grinding must not exceed 6o° C. 

(b) Samples of raw material too wet to be ground may be 
dried before grinding as in (a). In this case a preliminary 
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water determination must be made according to (IV) on the 
sample as received. If the portion of the sample taken for the 
water determination is in pieces too large to dry properly, it is 
permissible to reduce these to smaller size as rapidly and with as 
little loss of water as possible. 

(3) Water Determination: 

Ten grams of the ground material shall be dried in the manner 
and for the period specified for evaporation and drying in extract 
analysis (see IV). 

(4) Amount of Sample to be Extracted : 

Such an amount of raw material shall be extracted as will 
give a solution containing as nearly as practicable 0.4 gram tannin 
to 100 cc. (not less than 0.375 or m ore than 0.425). Of spent 
materials such an amount shall be taken as will give a solution 
of as nearly as practicable the above concentration. 

(5) Extraction : 

Extraction shall be conducted in an apparatus consisting of 
a vessel in which water may be boiled and a container for the 
material to be extracted. This container shall be provided above 
with a condensation chamber so arranged that the water formed 
from the condensed steam will drip on the material to be ex¬ 
tracted, and provided below with an arrangement of outlets such 
that the percolate may either be removed from the apparatus or 
be delivered to the boiling vessel. The boiling vessel must be so 
connected that it will deliver steam to the condensation chamber 
and that it may receive the percolate from the container. The 
condensation water from the condenser must be at approximately 
the boiling temperature when it comes in contact with the mate¬ 
rial to be extracted. 

The material of which the boiling flask is composed must be 
inert to the extractive solution. Suitable provision must be made 
for preventing any of the solid particles of the material from 
passing into the percolate. 

(A) Woods, Barks and Spent Materials : 

Five hundred cc. of the percolate shall be collected outside in 
approximately two hours and the extraction continued with 
500 cc. for 14 hours longer by the process of continuous extrac- 
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tion with reflux condenser. The applied heat shall be such as to 
give by condensation approximately 500 cc. in hours. 

(B) Materials Other than Woods, Barks and Spent : 

Digest the material in the extractor for one hour with water 
at room temperature and then extract by collecting two liters of 
percolate outside in approximately 7 hours. 

(6) Analysis: 

The percolate shall be heated to 8o° C., be cooled, made to 
the mark and analyzed according to the official method for 
extracts. 

II. ANALYSIS OF EXTRACTS. 

(7) Amount and Dilution for Analysis : 

(A) Fluid Extracts : 

Fluid extracts shall be allowed to come to room temperature, 
be thoroughly mixed, and such quantity weighed for analysis 
as will give a solution containing as nearly as possible 0.4 gram 
tannin to 100 cc. (not less than 0.375 nor more than 0.425). 
Precautions must be taken to prevent loss of moisture during 
weighing. Dissolve the extract by washing it into a liter flask 
with 900 cc. of distilled water at 85° C. 

Cooling : 

(a) The solutions prepared as above shall be cooled rapidly 
to 20 0 C. with water at a temperature of not less than 19 0 C., be 
made to the mark with water at 20° C. and the analysis pro¬ 
ceeded with at once, or 

(b) The solution shall be allowed to stand over night, the 
temperature of the solution not being permitted to go below 
20 0 C., be brought to 20° C. w T ith water at not less than 19 0 C., 
be made to the mark with water at 20° C. and the analysis pro¬ 
ceeded with. 

(B) Solid and Pozvdcred Extracts : 

Such an amount of solid or powdered extract as will give a 
solution of the strength called for under liquid extracts shall be 
weighed in a beaker with proper precautions to prevent change 
of moisture. One hundred cc. of distilled water at 85° C. shall 
be added to the extract and the mixture placed on the water- 
bath, heated and stirred until a homogeneous solution is obtained. 
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When dissolved, the solution shall immediately be washed into 
a liter flask with 800 cc. of distilled water at 85° C., be cooled, 
etc., as under (A) above. 

Note: It is permissible to make up 2 liter instead of 1 liter 
solutions, dissolving by washing into flask with 1,800 cc. water 
at 85° C. in case of fluid extracts and 1,700 cc. water at 85° C. 
in case of solid or powdered extracts. 

(8) Total Solids: 

Thoroughly mix the solutions; pipette 100 cc. into tared dish, 
evaporate and dry as directed under “Evaporation and Drying.” 
(See IV.) 

(9) Water: 

The water content is shown by the difference between 100 
per cent, and the total solids. 

(10) Soluble Solids: 

S. & S. No. 590, 15 cm. single, pleated, filter paper shall be 
used for the filtration. 

The kaolin used shall answer the following test: 2 grams 
kaolin digested with 200 cc. of distilled water at 20° C. for 1 
hour shall not give more than 1 mg. of soluble solids per 100 cc., 
and shall be neutral to phenolphthalein. To 1 gram kaolin in a 
beaker add sufficient solution to fill the paper, stir and pour on 
paper. Return filtrate to paper when approximately 25 cc. has 
collected, repeating operation for 1 hour, being careful to trans¬ 
fer all kaolin to the paper. At the end of the hour remove solu¬ 
tion from filter paper, disturbing the kaolin as little as possible. 
Bring so much as needed of the original solution to exactly 
20 0 C. as described under (7), refill the paper with this solution 
and begin to collect the filtrate for evaporating and drying so 
soon as it comes CLEAR. The paper must be kept full and the 
temperature of the solution on the filter must not fall below 
20° C. nor rise above 25 0 C. during this part of the filtration. 
The temperature of the solution used for refilling the paper must 
be kept uniformly at 20° C. and the funnels and receiving vessels 
must be kept covered. 

Pipette 100 cc. of clear filtrate into tared dish; evaporate and 
dry as under (8). 
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(11) Insolubles : 

The insoluble content is shown by the difference between the 
total solids and the soluble solids, and represents the matters 
insoluble in a solution of the concentration used under the tem¬ 
perature conditions prescribed. 

(12) Non-Tannins: 

The hide powder used for the non-tannin determination shall 
be of woolly texture, well delimed, and shall require between 
12 and 13 cc. of N/10 NaOH to neutralize 10 grams of the abso¬ 
lutely dry powder. 

(a) Digest the hide powder with 10 times its weight of dis¬ 
tilled water till thoroughly soaked. Add 3 per cent, of chrome 
alum (Cr 2 S0 4 ) 3 K 2 S0 4 24H 2 0, in 3 per cent, solution) calculated 
on the weight of the air-dry powder. Agitate frequently for 
several hours and let stand over night. Squeeze and wash by 
digesting with 4 successive portions of distilled w r ater, each por¬ 
tion equal in amount to 15 times the weight of the air-dry powder 
taken. Each digestion shall last for 15 minutes, and the hide 
powder shall be squeezed to approximately 75 per cent, water 
after each digestion except the last, a press being used if neces¬ 
sary. The wet hide powder used for the analysis shall contain 
as nearly as possible 73 per cent, of water, not less than 71 per 
cent, nor more than 74 per cent. Determine the moisture in the 
wet hide powder by drying approximately 20 grams. (See IV.) 
To such quantity of the w^et hide as represents as closely as 
practicable 12 l / 2 grams (not less than 12.2 nor more than 12.8) 
of absolutely dry hide add 200 cc. of the original analysis solu¬ 
tion and shake immediately for 10 minutes in some form of 
mechanical shaker. Squeeze immediately through linen, add 2 
grams of kaolin (answering test described under (9) ) to the 
detannized solution and filter through single folded filter (No. 
iF Swedish recommended ) of size sufficient to hold the entire 
filtrate, returning until clear. Pipette 100 cc. of filtrate into 
tared dish, evaporate and dry as in (8). 

The weight of the non-tannin residue must be corrected for 
the dilution caused by the water contained in the wet hide 
pow^der. 
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Funnels and receiving vessels must be kept covered during 
filtration. Flasks graduated to deliver 200 cc. are recommended 
for measuring the analysis solution to be detannized. 

(b) Digest the hide powder with the amount of water and add 
the amount of chrome alum in solution directed under (a). 

Agitate in some form of mechanical shaker for 1 hour and 
proceed immediately with washing and subsequent operations as 
directed under (a). 

Note: In order to limit the amount of dried hide powder 
used, determine the moisture in the air-dry powder and calcu¬ 
late the quantity equal to 12V2 grams of actual dry hide powder. 
Take any multiple of this quantity according to the number of 
analyses to be made, and after chroming and washing as directed, 
squeeze to a weight representing as nearly as possible 73 per cent, 
of water. Weigh the whole amount and divide by the multiple 
of the 123/2 grams of actual dry hide powder taken to obtain 
the weight of wet hide powder for 200 cc. of solution. 

(13) Tannin : 

The tannin content is shown by the difference between the 
soluble solids and the corrected non-tannins, and represents the 
matters absorbable by hide under the conditions of the pre¬ 
scribed methods. 


III. ANALYSIS OF LIQUORS. 

(14) Dilution : 

Liquors shall be diluted for analysis with water at room tem¬ 
perature so as to give as nearly as possible 0.7 gram solids per 
100 cc. of olution. Should a liquor be of such character as not 
to give a proper solution with water of room temperature it is 
permissible to dilute with water at 8o° C. and cool rapidly as 
described under (7, A, a). 

(15) Total Solids : 

To be determined as in Extract Analysis. 

(16) Soluble Solids : 

To be determined as in Extract Analysis. 

(17) Insolubles : 

Determined as in Extract Analysis. 



30 ° 


LEATHER CHEMISTS ASSOCIATION 


(18) Non-Tannins : 

To be determined by shaking 200 cc. of solution with an 
amount of wet chromed hide powder, containing as nearly as 
possible 73 per cent, water, corresponding to an amount of dry 
hide powder shown in the following table: 


Tannin range per 100 cc. 

0.35-0.45 grms. 

0.25-0.35 grms. 

0.15-0.25 grms. 

0.00-o. 15 grms. 


Dry powder per 200 cc. 

9- 11 grms. 

6.5- 9 grms. 

4-6.5 grms. 

o- 4 grms. 


Solutions to be shaken for non-tannins as in Extract Analysis 
and 100 cc. evaporated as in Extract Analysis. 


IV. TEMPERATURE, EVAPORATION AND DRYING, DISHES. 

(19) Temperat'Urc : 

The temperature of the several portions of each solution 
pipetted for evaporating and drying, that is, the total solids, sol¬ 
uble solids and non-tannins must be identical at the time of 
pipetting. 

(20) Ezaporation : 

All evaporations and dryings shall be conducted in the form of 
apparatus known as the “Combined Evaporator and Dryer” at 
a temperature not less than 98° C. The time for evaporation 
and drying shall be 16 hours. 

(21) Dishes: 

The dishes used for evaporation and drying of all residues 
shall be flat-bottomed glass dishes of not less than 2inches 
diameter nor more than 3 inches in diameter. 

v. DETERMINATION OF TOTAL ACIDITY OF LIQUORS. 


Note: No change in method. 
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APPLICATIONS OF THE LAW OF MASS ACTION TO SOME OF 
THE REACTIONS OF THE TANNING PROCESS* 

By Edmund Stiasny. 

A complete understanding of the reactions involved in tanning 
is in many cases possible only on the basis of physico-chemical 
laws. The study of the plumping and falling phenomena and 
the colloid-chemical behavior of the hide-proteins and of the 
tannins are examples of the more complex of these problems, 
the great difficulties of which can only be solved very gradually. 
There are, however, some simpler processes, the explanation 
of which can be given by applying the mass rule, which at the 
same time enables valuable conclusions to be drawn. The delim- 
ing of limed hides and the neutralization of chrome leather are 
processes of this kind and may be discussed in the following 
pages. 

I. DELIMING OF HIDES. 

Limed hides after mechanical unhairing and fleshing are 
washed several times with water, though thereby only a part of 
the lime can be removed. The thorough deliming is done by 
means of acids and often completed by bates. As a rule when 
deliming with acid it is necessary to remove from 0.4 to 1 per 
cent. CaO (per cent, of the pelt weight). This deliming requires 
much attention, as an excess of acid must be carefully avoided 
so as not to produce an acid plumping. The danger of an excess 
of acid is the greater, the stronger the acid is, and therefore 
most tanners prefer the weak organic acids (lactic acid, acetic 
acid, formic acid and more recently butyric acid) to the strong 
inorganic acids (hydrochloric acid). The most favorable action 
would in all probability be obtained by an acid which is so weak 
that it has no swelling effect at all, and therefore could be used 
in excess. H. R. Procter has shown in his valuable work on acid 
swelling, that the limit of swelling power lies at a concentration 
of the actual hydrions of C* = io~ b to io -4 . This important 
discovery forms the basis of the following deliberations. An 
acid which when diluted for use, shows a lower hydrion concen¬ 
tration than 5.io~ 5 and which is present in sufficient quantity 
for complete deliming, will not do any harm if used in excess 
Read at the Washington convention of the A. L. C. A., Dec., 1911. 
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and will produce an absolutely lime-free hide. Assuming that 
the deliming is done in the paddle with a quantity of solution 
four or five times the pelt weight, and that the amount of lime 
present in the hide amounts to 0.6 per cent. CaO, then this would 
call for the use of about a */*>N acid, for 


600 

28 X 400 


0.054. 


The strength of an acid is given by its dissociation constant. 
Therefore the magnitude of the dissociation constant must first 
be determined for any acid which in V^N-solution has a 
hydrion concentration of about io -5 . According to the mass 

2 

rule we have K.Chx = Ch . Cx , = Ch , in which K is the disso¬ 


ciation constant, Chx the concentration of the undissociated acid 
molecules and Cfi the hydrion concentration. As Ch = io -5 , 
and Chx for a very weak N acid is about 0.05, so 
we have for an acid which should show the above action, 


K 


Cfi 

Chx 


10“ 


0.05 


— 2 . 10 “ 


Any acid, which shows a somewhat low dissociation constant, 
can be used for deliming purposes, if it fulfills the following 
conditions: It must form a soluble lime salt; it must be non- 
poisonous, odorless and low in cost. The only acid which fulfills 
these conditions and at the same time has a dissociation constant 
of io~ 10 to io~ 8 is boric acid. But the choice of acids can be 
much increased, as it is possible to produce a deliming solution 
having the desired properties, by. mixing the solution of a suit¬ 
able acid whose dissociation constant lies between io~ 5 and io -4 , 
with an equivalent amount of one of its soluble salts. Thereby 
the hydrion concentration is reduced below that necessary to 
produce a plumping action. According to the mass rule we have 

K C 

the equation K . C H x = Ch . C X ', and from that Ch = —in 

which K, Chx and Cfihave the above mentioned meaning and 
Cx' represents the concentration of the acid radical-ions. As the 
Chx of a weak V^N-acid is about 0.05 and Cx' of a 7 ?0 N-salt sol¬ 
ution is also about 0.05, we get Cfi = K. In other words, the 
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hydrion concentration of an equivalent mixture of a weak acid 
and its salt is equal to the dissociation constant of the ncid. 1 

Therefore, for deliming purposes, any harmless, cheap acid 
can be taken which forms soluble lime salts and whose dissocia¬ 
tion constant is not materially above io~ 5 , and this acid must 
then be mixed with the equivalent amount of one of its salts or 
half of the acid can be neutralized, in order to obtain a deliming 
solution answering all conditions. 

Such a solution is neutral to methyl orange and gives when 
titrated with phenolphthalein the amount of potential hydrions 
for deliming. These principles can be applied in practice by 
placing in a paddle, per 100 kilograms of the white weight, 1.28 
kilograms acetic acid and 1.76 kilograms sodium acetate with 
400 liters of water 2 and paddling the hides in this solution until 
a cross-section shows no lime (no reddening with phenolphtha¬ 
lein). For the stated amounts, the percentage of lime in the 
wet pelt is assumed as 0.6 per cent. The used bath can be 
brought back with little expense to its original state if sufficient 
oxalic acid is added to precipitate the dissolved lime. 3 This is 
carried out in a vat and the precipitated lime allowed to settle 
out, after which the supernatant solution containing the original 
proportion of acid to salt, is returned to the paddle. It is only 
necessary to add enough of the fresh acid and salt solution to 
replace the unavoidable loss in the operation. An excess of 
oxalic acid must be avoided and the deliming solution should 
always be neutral to methyl orange. 

Instead of acetic acid and sodium acetate, butyric acid and 
sodium butyrate may be used. With this material it would be 
more economical to prepare the butyrate by neutralization of 
the butyric acid. The solution is prepared by dissolving 3 kilo¬ 
grams of crystallized soda in hot water and adding (while 
stirring) to the hot and somewhat concentrated solution 3.76 
kilograms of butyric acid, continuing stirring until the carbonic 

1 See Ostwald : Grundriss der allgemeinen Chemie 1909, p. 461. 

2 For 100 lbs. hide, 1 lb. 4 ozs. acetic acid, 1 lb., 12 ozs. sodium acetate, 
40 gallons water. 

8 The application of oxalic acid for liberating organic acids combined 
with lime was first proposed and applied by H. R. Procter for the purification 
of handler liquors. 
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acid gas has escaped. 4 The mixture of butyric acid and sodium 
butyrate is then placed in the paddle. 

Instead of the soda salt, an ammonium salt may be prepared 
which would produce a preliminary bating. A mixture of butyric 
acid (or any other organic acid) and its salt may also be pre¬ 
pared by gradually deliming a pack of limed skins with succes¬ 
sive small portions of butyric acid, adding the portions of acid 
when the solution reacts alkaline to phenolphthalein. The last 
portion of the acid, even after complete neutralization, will not 
produce any plumping effect, as considerable amounts of the 
soluble lime salt formed at first repress the dissociation of this 
excess of acid. The bath for the next pack is prepared by run¬ 
ning off one-fourth of the used bath and adding as much acid 
as was used up for neutralizing the last pack, together with the 
necessary amount of water to fill the paddle. In continuous 
working it will be useful to control the deliming capacity of the 
liquor before a new pack is entered, by making a titration with 
phenolphthalein as indicator. This deliming capacity has to be 
kept constant, and the necessary amount of acid to do so will 
soon be found out in practice. 

By this working system the amount of calcium butyrate which 
will be present in the bath after repeated use will be four times 

the salt produced by deliming one pack. Or if be the portion 

of the paddle liquor removed after each pack, the amount of 
calcium butyrate present will finally rise to n times the amount 
which is produced by deliming one pack. Hence the hydrion 

K 

concentration of such a bath will come down to Ch = —, where 

n 

K is the dissociation constant of the acid. 

As the hides or skins are slightly acid after this treatment and 
the bate which possibly follows requires a weak alkaline solu¬ 
tion, it is advisable to agitate them for a short time in the paddle, 

4 Should carbonic acid remain dissolved in the water, it would combine 
with the lime of the hide to insoluble calcium carbonate which ds not sol¬ 
uble in the deliming mixture and which would cause defects in the finished 
leather. 



APPLICATION OF THE LAW OF MASS ACTION 


305 


adding 1 per cent, of magnesium carbonate (on the pelt weight) 5 
to the old bate, which can be used as a clearing bath. 

Hides treated in this manner are well prepared for the bating 
which follows. For sole leather, a deliming of the outside por¬ 
tions will be sufficient, leaving the inner portions slightly alkaline, 
so that in this case the treatment with magnesium carbonate may 
be dispensed with. 

2 . NEUTRALIZATION OF CHROME LEATHER. 

Chrome leather after thoroughly washing with water is treated 
with a neutralizing agent in order to remove any free acid 
present. In this neutralization, it is essential that no free acid 
remain, and also that no excess of alkali be used, for over¬ 
neutralization injuriously effects the appearance and compactness 
of the finished leather. It may be due to the alkali having a 
detrimental action on the leather fiber or it may be that the basic 
chrome salts are converted into chromium hydroxide, which is 
not to be desired. Therefore, we have, when neutralizing chrome 
leather, a case similar to the deliming of hides, requiring care¬ 
fully regulated neutralization. 

The question then arises, can we also determine here the limit 
of the hydroxyl-ion concentration, below which a weak alkali, 
even in excess will not exert a detrimental action? Such a limit, 
after many experiments, seems to lie at a hydroxyl-ion concentra¬ 
tion of about io~ 5 . If an alkali is selected which in 1/10N 
solution (the usual neutralizing solutions are about 1/10N) has 
no higher hydroxyl-ion concentration and is cheap, harmless, 
odorless and forms soluble sulphates and chlorides, then this 
substance may be used in excess without fear of getting bad 
secondary actions on complete neutralization. Such an alkali 
must possess a dissociation constant of K = about io -9 , for 

P* ' to -10 

K — ^ OH — = -= io " 9 in which Coh' represents the hy- 

CmcOH o. 1 

droxyl ion concentration (assuming this to be io~ 6 ) and Cmcoh 
is the concentration of the unionized alkali molecules. An alkali 
fulfilling all these conditions is not easily found, but such a neu¬ 
tralizing solution can be readily prepared by mixing equivalent 

6 Magnesium carbonate is preferable to calcium carbonate on account of 
its solubility, neutralizing not only the outside portions but also the inner 
portions of the hide. 
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quantities of ammonia and ammonium sulphate, for the 
hydroxyl-ion concentration of such a solution yields according 

j _ K X Cnh 4 oh '_ 

Cnh 4 

2.3 X 10- 5 X o. 1 


to the mass rule the desired value of Coh' 

= 2.3 X 10 \ in which K represents the 


o. 1 


dissociation constant of ammonia (2.3 X io -5 ), Cnh 4 oh' the con¬ 
centration of unionized ammonia molecules (which Vio^-solution 
is about 0.1) and Cnh 4 the concentration of ammonia ions (which 
last, in l / 10 N-ammonium salt solution is also about 0.1). This 
mixture may be prepared by weighing out the calculated amounts 
of ammonia and an ammonium salt, but for economical reasons, 
a mixture may also be used, of ammonium sulphate and soda, 
according to the equation 2(NH 4 ) 3 S0 4 + NajCCX, + H 2 0 — 
2N H 4 OH + (NH 4 ) 2 S 0 4 + C 0 2 + NA 2 S 0 4 . 

In practice, a mixture of equal parts of ammonium sulphate 
and crystallized soda (each 2 per cent, of the weight of the 
leather) is recommended. Should this not be sufficient for the 
complete neutralization of the leather, then an additional mixture 
of 1 per cent, of ammonium sulphate and 2 per cent, of crys¬ 
tallized soda is added, for the ammonium sulphate formed in the 
first stage of the neutralization forms a retarding material for 
the ionisation of the ammonia present, so that the additional 
amount of ammonium sulphate can be reduced from 2 per cent, 
to 1 per cent. 6 

The process described produces a completely neutralized 
chrome leather without any bad secondary actions which arise 
when leather is over-neutralized. By this method, the fat-liquor- 
ing is simplified and the possibilities of spew on the finished 
leather lessened. Naturally, after neutralizing, the leather must 
be thoroughly washed with water. The mixture of equal parts 
by weight of crystallized soda and ammonium sulphate is also 
to be recommended in place of soda, borax, etc., for the partial 
detannization (stripping) of vegetable tanned leather which is 
to receive an after-tannage with one-bath chrome. The neces¬ 
sary amounts, for this purpose, may have to be greater than 
were given above. 

6 This method is preferable to the one published in the Tanners’ Year¬ 
book 1911, on account of being cheaper. 
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THE ANALYSIS OF VEGETABLE TANNING MATERIALS . 1 

By H. C. Reed. 

The scope of this address, as the title indicates is rather a large 
one, and I have approached the subject with no feeling of over- 
confidence in my ability to present it in a manner that will enable 
you to bring to the practice of the methods the certainty of suc¬ 
cessful operation. Rather would I impress upon you the feeling 
that the precept of “practice makes perfect” is as difficult of 
demonstration in the particular field of the analysis of vegetable 
tanning materials, as in any other field of quantitative analysis, 
and yet I maintain that without practice, and strict adherence to 
the rules laid down, it is hopeless to expect concordance and the 
analytical consistency that is so important from the commercial 
side of the question. 

To touch briefly upon the historical side of the subject, the 
first method for the estimation of tannin seems to be that of 
Sir Humphry Davy, by direct precipitation with gelatine and 
weighing of the tanno-gelatine precipitate. The method is of 
little if any value for a number of reasons, chief of which is the 
impossibility of properly washing the precipitate. Added to this 
is the fact that when too large a quantity of gelatine solution is 
added the tanno-gelatine precipitate is dissolved. It is probably 
for the latter reason that a method was suggested of using a 
standard gelatine solution with the addition of a little alum to 
flocculate the precipitate. The gelatine solution was first stand¬ 
ardized by determining the exact amount required to precipitate 
all the tannin from a known tannin solution. The end-point was 
ascertained by testing the filtrate from the tanno-gelatine precipi¬ 
tate with both the gelatine and tannin solution, a precipitate with 
the former indicating an insufficiency of gelatine added and with 
the latter an excess. It was found, however, that at a certain 
point the filtrate gave precipitates with both gelatine and tannin, 
and this, with other equally valid reasons, such as the failure to 
obtain clear filtrates with solutions of certain tanning materials, 
forced the abandonment of the method. 

1 Lecture delivered before the students in the applied chemistry and 
tanning courses at Pratt Institute, Brooklyn, N. Y. Furnished for publica¬ 
tion in the Journal through the courtesy of Dr. Allen Rogers, Director. 
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It would be far too tedious, and result in no practical benefit 
to you, to go into the details of the many proposed methods for 
tannin estimation and the causes leading to their rejection. The 
use of basic dyes, alkaloids (quinine, strychnine, morphine and 
brucine), for precipitation of the tannin have given results of 
more or less interest but of little practical value, and metallic 
salts have also failed to give satisfactory results. The fault of 
all the methods dependent upon precipitation is incompleteness 
of precipitation in some instances, and throwing down of extra¬ 
neous matters, such as coloring matters, gallic acid, etc., in others, 
which, combined with the fact that tannin is not of uniform 
chemical constitution, and varies in this respect with the source 
from which it is obtained, militates against any true comparison 
of the tannin content of one material as compared with the tannin 
content of another; although—as might be expected—such 
methods frequently give just comparisons of the relative values 
of two tanning materials containing tannin of the same class. 

The methods thus far mentioned are all based upon precipita¬ 
tion of the tannin. Methods have been proposed of an entirely 
different nature based upon oxidation of the tannin and measure¬ 
ment of the amount of the oxidizing medium necessary to destroy 
the tannin. All oxidation methods are subject to the criticism 
that the amount of the oxidizing medium must be standardized 
to a tannin of known purity, such for example, as gallotannic 
acid. But here again we are confronted with the fact before 
mentioned of the difference in the chemical constitution of the 
different classes of tannin; and if we standardize our oxidizing 
agent against one tannin the results obtained with another fail 
to give a just comparison of the two. Again, it is difficult to 
prepare a tannin of absolutely known purity. Such methods are 
also complicated by the fact that substances other than tannin, 
present in all commercial tanning materials, are liable to oxida¬ 
tion, arid a separate determination must be made of these sub¬ 
stances and the amount deducted from the total oxidizible matters 
to obtain the tannin. The oxidizing mediums proposed were air, 
hydrogen peroxide in conjunction with lead peroxide—both re¬ 
quiring alkaline solutions of the tanning material—iodic acid and 
iodine. Of the various oxidation methods that known as the 
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Lowenthal, or permanganate method, is practically the only one 
that has proved of service, and although it is open to the objec¬ 
tions previously mentioned as peculiar to all oxidation methods 
it is not without merit and practical value even at the present 
time. Briefly the method is based upon the titration of the tannin 
solution with a solution of permanganate of potash using indigo 
as an indicator, the indigo also to a degree controlling the oxida¬ 
tion. The permanganate solution is first standardized against a 
solution of pure gallotannic acid. A solution of the tanning 
material to be analyzed is then titrated in the same manner as 
the gallotannic acid, and another portion of the solution, from 
which the tannin has been removed with gelatine or hide powder, 
similarly titrated—the titration of the detannized solution being 
expressed in terms of gallic acid and the result deducted from the 
total titration to obtain the tannin. Gelatine and unchromed hide 
powder invariably give non-tan solutions that are too high and 
chromed hide powder is recommended. Various modifications 
of the permanganate method have been proposed, but it seems 
inadvisable to discuss them here. The original and modified 
methods may be found in detail in “Allen's Commercial Organic 
Analysis," Vol. 5. 

We find the “indirect methods" of estimating tannin first 
appearing in a method which depended upon the difference in 
specific gravity of the tannin solution before and after removal 
of the tannin by means of hide powder. The calculation of the 
tannin content was based on the results obtained by trial which 
indicated that a one per cent, solution of pure gallotannic acid 
gave a specific gravity of 1.004 a t 15 0 C. The method is not 
without value when used with judgment, although skill is required 
in the manipulation of the pycnometer, and the influence of tem¬ 
perature upon the specific gravity must be carefully calculated. 

The Simand & Weiss method might be termed the father of 
the present method of tannin analysis. The method as originally 
suggested consisted in evaporating 100 cc. of a clear solution 
obtained by filtering the tannin solution, the residue being called 
the “total soluble." Two hundred and fifty cc. of the same solu¬ 
tion was detannized by digesting and shaking with 1 gram of dry 
hide powder for several hours, filtering through linen, adding 
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2 grams moie of the dry hide powder and digesting for a number 
of hours longer. Another 2 grams of the powder were added 
and after further digesting the solution passed through filter 
paper to a clear filtrate. One hundred cc. of this filtrate were 
evaporated and the residue, designated as “soluble non-tannin 
matter/’ deducted from the “total soluble” and the difference 
designated as “tanning matter absorbed by hide.” It will be seen 
that in theory this method differs bu: little from the methods that 
are now official for both this country and Europe. In practice, 
however, improvements and refinements have been introduced 
since the method of Simand and Weiss first appeared, which have 
tended to greater concordance and accuracy, although in my 
personal opinion the transition stage through which the method 
passed before reaching its present level was largely retrogressive. 
I refer now to the method first suggested by Procter and known 
as the “filter-bell method.” This differs from the method of 
Simand and Weiss in that the detannization of the tannin solu¬ 
tion was effected by upward filtration of the solution through a 
tube or bell packed with dry hide powder, the percolation being 
effected through siphoning and the flow regulated by means of a 
pinch-cock. This method was adopted as official by the Inter¬ 
national Association of Leather Trade Chemists and continued as 
such for a number of years. It might be said here that the 
method is yet strongly advocated in certain quarters, notably by 
the German section of the International Association, and this 
despite the fact that the weight of evidence seems strongly opposed 
to the means of detannizing pursued. The inherent fault of the 
method is primarily due to the fact that fresh hide powder has 
an absorptive power for matters other than tannin, and owing 
to the method of manipulation the filter-bell method permits this 
absorption to an exaggerated degree. I feel that this is so impor¬ 
tant a point in consideration of methods of analysis of vegetable 
tanning materials that I desire to take a moment in explaining 
the modus operandi of the filter-bell method. The siphon-filter 
itself is of bell-shape, 7 cm. long by 3 cm. wide, and resembles 
a bottle with the bottom removed. The neck of the bottle is 
fitted with a rubber stopper through which passes the glass siphon 
tube, projecting slightly through the stopper into the bottle and 
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bent in the form of a siphon, the length of the tube being about 
30 cm. The tube is fitted with a rubber tube and pinch-cock, 
as it is necessary to regulate the flow. The filter-bell is packed 
with from 6.5 to 7.5 grams of dry hide powder and great care 
must be exercised in filling, since too tight packing retards the 
flow of the solution and too loose packing results in channels, 
the liquor showing a tendency to pass up the sides and not through 
the powder. The use of cellulose with the hide powder largely 
overcomes this difficulty. After the bell is packed the hide 
powder is held in place by a piece of linen covering the open end 
of the bell fastened by a rubber band. I should have stated that 
the opening of the siphon tube within the bell is plugged with a 
bit of cotton to prevent the hide powder passing into or stopping 
up the siphon tube. The filter-bell is placed in a beaker and the 
tannin solution at first gradually added, permitting the wetting 
of the hide powder slowly and evenly by capillary absorption. 
So soon as the beaker and tube are filled with the solution the 
siphon is started by sucking gently on the end of the siphon tube, 
and the detannized solution allowed to drop at the rate of one 
drop in two seconds. The first 30 cc. is discarded and the fol¬ 
lowing 60 cc. collected, from which the 50 cc. are pipetted for 
evaporation for non-tannins. An examination of the hide powder 
in the filter-tube after an analysis has been run will disclose that 
the bottom layer of the powder is very thoroughly tanned but 
by far the greater part of the powder is practically untanned. 
In other words that portion of the powder first in contact with 
the tannin solution absorbs practically all the tannin thus necessi¬ 
tating the passage of detannized solution through fresh, untanned 
hide powder. Abundant proof has been offered to the effect 
that the non-tannin matters of tannin solutions contain sub¬ 
stances more or less readily absorbable by untanned hide powder, 
and the effect of the passage of the detannized solution in the 
filter-bell method through the fresh hide powder in the upper 
portion of the bell is the abstraction of a very appreciable amount 
of these substances and a corresponding diminution in the amount 
of non-tannin matters found by evaporation of the 50 cc. selected. 
The use of chromed hide powder (which will be treated of more 
fully later) will show an even greater absorption of non-tannin 
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matters by the filter-bell method than unchromed powder. The 
fault of the filter-bell method is therefore inherent in principle, 
and no successful method has been proposed, and probably from 
the very character of the manipulation involved can never be 
proposed—to overcome the fault. I have purposely gone more 
deeply into the details of this method in order to disabuse your 
minds of any feeling of confidence in its value, for I admit that 
on the face of it it seems plausible and attractive. Let me say 
that its attractiveness is pronouncedly greater for the commercial 
interests engaged in the sale of tanning materials than in the 
purchase of them. The filter-bell method invariably gives lower 
non-tannins and consequently higher tannin than does the shake 
method, the details of which I am now approaching. 

As I have mentioned before it seems unfortunate to say the 
least that a digression from the method suggested by Simand and 
Weiss should have occurred. The shake method as we now have 
it is but a safe and sane development of this older method. It is 
of interest that the chemists of this country never adopted the 
filter-bell method. Following the lines laid down by Simand and 
Weiss, Yocum, in the year 1894, suggested the use of a shaking 
machine to hasten the detannization, it being found that ten min¬ 
utes shaking would accomplish the desired result, as compared 
with many hours consumed in the Simand and Weiss method. 
Much trouble, however, was experienced from lack of concord¬ 
ance in the non-tannin figure, which could be traced directly to 
lack of uniformity in the quality of the hide powder. This lack 
of uniformity could be attributed to differences in the absorptive 
powers of different powders and to soluble matters contained 
therein. This evil was later corrected by the use of chrome salts. 

I have almost entirely refrained up to the present from touch¬ 
ing upon any phase of the analysis of vegetable tanning materials 
that does not deal with the question of the removal of tannin or 
detannization of the tannin solution. I believe that it will be 
best to temporarily digress and take up the subject of analysis 
in the order laid down by the Official Methods of Tannin Analysis. 

There are two methods known as “Official,” one adopted by 
the American Leather Chemists Association and the other by 
the International Association of Leather Trade Chemists. The 
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two methods differ somewhat in detail but very little, if at all, 
in the results given. I will explain the Official Method of the 
A. L. C. A. and later show in what particulars the method of the 
I. A. L. T. C. differs. 

Referring to the booklet issued by the A. L. C. A. we find: 

I. CRUDE MATERIALS. 

(1) Moisture Determination : 

Upon receipt of the sample, grind promptly and dry 10 
grams in the manner and for the period specified for evapo¬ 
ration and drying in extract analysis. 

In explanation of this I would say that it is presumed that the 
sample furnished the analyst is truly representative, and if so 
should contain the amount of water that the lot from which it 
was drawn contained. For this reason it is imperative that as 
little moisture as possible be lost in grinding. 

(2) Preparation of Sample for Extraction : 

Sample must be dried at a temperature not exceeding 6o° 
C., and then ground to such a degree of fineness that the 
entire sample will pass through a sieve of 20 meshes to the 
inch (linear). 

The idea of drying at a temperature not exceeding 6o° C. is to 
prevent any possible alteration in the character and composition 
of the material which might result from higher temperatures. 
The degree of fineness of the ground material is specified mainly 
with a view of having it sufficiently fine to permit of ready 
extraction. Coarse particles will naturally extract more slowly 
than finer, and consequently the rapidity of extraction is depend¬ 
ent upon the coarsest particle. With materials that yield their 
extractive matter slowly, 20 meshes to the inch is none too fine a 
preparation. I would impress upon you the necessity of rigidly 
adhering to the rule of passing the “entire” sample through the 
sieve, as it is only by doing so you may hope to have an abso¬ 
lutely uniform sample for extraction. 

(3) Amount of Sample and Proportion of Water for 

Extraction: 

For fresh materials the amount of sample and proportion 
of water for extraction should be such as to give between 
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0.35-0.45 gram tannin per 100 cc. of solution. For spent 
materials this proportion should be aproximated as closely 
as practicable. 

The range of 0.35 to 0.45 gram tannin per 100 cc. of solution has 
been selected as suitable for the amount of hide powder used in 
detannizing. It is true that certain tannin solutions are more 
readily detannized than others, and therefore more hide powder 
is used in some instances than is absolutely necessary. On the 
other hand it sometimes happens that the specified amount of 
hide powder to the range of tannin is insufficient to remove the 
last trace of tannin from the solution. This, however, happens 
very infrequently, and you must understand that in analyses of 
the character of those we are dealing with it is most important 
that the method should be such as to give concordant results 
between analysts. In the particular instance of the prescribed 
range of tannin I am convinced that greater uniformity would 
result from a narrowing of the range. It is undoubtedly true 
that if one analyst uses a dilution representing but 0.35 gram 
tannin per 100 cc., greater diffences will be shown that if both 
tannin per 100 cc. and another dilution representing 0.45 gram 
had used a dilution containing the same amount of tannin. The 
explanation is very similar to the one given in the case of the 
filter-bell method. If the hide powder present is in excess of 
the amount necessary to complete detannization then the super¬ 
fluous. untanned powder shows a tendency to absorb non-tannin 
matters. The higher the proportion of hide powder to the tannin 
present the lower the non-tannins, and vice versa. 

The amount of a material taken for extraction that will give a 
solution of the required tannin strength is a question of infor¬ 
mation gained from experience. The. amount of water present 
will influence the weight to be taken of materials of different 
samples of the same material. It is not uncommon to extract 
but 10 grams of a mangrove bark to the liter of water, and 
50 grams of a chestnut wood. 

(4) Extraction of Sample: 

Extraction shall be conducted in a form of apparatus that 
permits the removal of the extractive solution from the 
influence of sustained high temperature, and shall be con¬ 
tinued until a portion tested with gelatine salt solution fails 
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to give a precipitate. Five hundred cc. of the first portions 
of extractive solution should be removed and not subjected 
to further heating. A thin layer of cotton must be used in 
order to prevent fine material passing over. 

I will not undertake to describe the extraction apparatus other 
than to say that all such apparatus used in this country are of a 
Soxhlet or modified Soxhlet type. Whatever the type it must 
be such as to allow the withdrawal of 500 cc. of the extractive 
solution so that it may not be further subjected to the influence 
of high temperature. Experiments have proved that continued 
heating of solutions of tannin results in conversion of tannin into 
non-tannin and insoluble matters, and that in this respect the 
more readily extractible tannins are the most sensitive. Hence 
if the extractive first coming over is removed so as to prevent 
the destructive action of prolonged boiling, tannin is conserved. 
The gelatine-salt solution is composed of 1 per cent, gelatine and 
10 per cent. salt. A drop of the solution should be added to 
several cubic centimeters of the extractive solution, cloudiness 
indicating that the tannin has not yet been entirely removed. 

(4A) Sumac and Kindred Materials : 

Put the material (the amount should be such as to give 
between 0.35-0.45 gram tannin per 100 cc. of solution) in a 
form of apparatus that permits the removal of the extractive 
solution from the influence of sustained high temperature, 
cover it with water and allow to soak one hour. Then 
extract by collecting 2,000 cc. of the extractive solution out¬ 
side through lower tube, in from six to eight hours. Let 
the extractive solution stand over night and analyze the 
following day by the Official Method for Extracts. 

With such materials as sumac, myrobalans, valonia, divi-divi, etc., 
which are by nature readily extracted and contain tannins that 
are excessively prone to destruction by prolonged high tempera¬ 
ture, it has been found that better results are obtained by col¬ 
lecting the entire extractive outside. 

I would like to remark here that most of the extractors used 
in this country are made of copper. There is no doubt but that 
copper has a detrimental effect upon tannin solutions, especially 
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in continuous extraction where the solution is boiled in the copper 
vessel. I would advise that the interior of all copper extractors 
be tinned, for my experience proves that this aids materially in 
preventing tannin loss. Glass apparatus is of course the most 
desirable, but it is far too fragile. Personally I am far from 
satisfied with the method as it stands. Too wide divergences 
occur between analysts, which I believe can be directly attributed 
to differences in degree of extraction. The gelatine-salt test 
is not altogether reliable. For example, in the extraction of 
chestnut wood it is practically impossible to arrive at a point 
where the extractive solution fails to give a positive test for 
tannin. The true explanation probably lies in the fact that 
certain substances other than tannin are extracted which precipi¬ 
tate with gelatine, and in all likelihood these are of the nature 
of soluble cellulose products. The American Leather Chemists 
Association has not seen fit to adopt a method which was pro¬ 
posed with the idea of defining the time of extraction, and limit¬ 
ing the amount of heat applied by regulating the speed of extrac¬ 
tion. It would seem as though some such hard and fast rule 
would at least conduce to better uniformity in results, which to 
my mind is the factor of paramount importance. Even if the 
exact tannin content of a given material is not ascertained with 
absolute correctness, yet if we can agree on a tannin content 
the status of the commercial value of the material can be fixed, 

V 

and if bought and sold on the tannin unit the value of the unit 
will very quickly adjust itself to the analytical tannin content. 
Perhaps I am looking at the question from the commercial aspect 
to the exclusion of the theoretical, but in defense I would claim 
that the methods of analysis owe their existence in large measure 
to the demand for a uniform basis upon which to buy and sell. 

(5) Analysis : 

After extraction and dilution, solutions must be heated 
to 8o° C., and analysis conducted as per Official Method for 
Extracts. In case of weaker dilutions than the Official 
Method specifies, the amount of hide powder must be reduced 
in proportion to the reduction of tannin. 

Ten grams of the air-dried sample should be dried as in 
(1) to determine moisture content of the portion extracted 
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and the analysis calculated and reported upon a “dry’’ basis. 
The tannin in fresh materials should also be reported on the 
basis of the moisture content of the sample “as received.” 

The reason for re-heating the solutions to 8o° C. after extrac¬ 
tion is principally from the fact that the strong extractive solu¬ 
tion first coming over deposits insolubles which in a dilution of 
official strength and with warming go into solution. The refer¬ 
ence to “weaker dilutions than the Official Method specifies” 
principally refers to spent materials. It is customary to extract 
50 grams of spent tanning materials in 1 liter of water and to 
proportion the amount of hide powder to the amount of tannin 
present, which almost invariably means a reduction in the quan¬ 
tity of hide powder below the 12 to 13 grams called for by the 
official dilution, since a spent material containing 7 per cent, of 
tan (which would be equivalent to 0.35 gram tannin per 100 cc. 
of solution) would be very extraordinary. It is the custom of 
many analysts to report spent tans on the absolutely dry basis 
and calculate the tannin content on the original fresh material 
by multiplying by three-fourths, on the assumption that the 
average water content of the new material plus the loss of weight 
by extraction is equivalent to one-fourth of the dry spent. 

II. ANALYSIS OF EXTRACTS. 

(6) Amount and Dilution for Analysis : 

Fluid extracts must be allowed to come to room tempera¬ 
ture and weighed in stoppered weighing bottle. Such quan¬ 
tity shall be taken as will give from 0.35-0.45 gram tannin 
per 100 cc. of solution. Dissolve in exactly 900 cc. of distilled 
water at 8o° C., and make up to mark after standing not 
more than 20 hours, nor less than 12 hours. Temperature 
must not go below 20° C. 

The reason for “allowing fluid extracts to come to room tem¬ 
perature” before weighing is obviously on account of the differ¬ 
ences in weight at different temperatures. I presume that we 
should be cautioned to weigh our residues after evaporation and 
drying with the room at the same temperature as when the 
extracts were weighed out. The use of the stoppered weighing 
bottle is to prevent evaporation during weighing. I have already 
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referred to the question of the amount to take for analysis. The 
specification to dissolve in exactly 900 cc. water at 8o° C. is 
apparently an innocent provision that can be readily complied 
with, but with solid and dry extracts it is not so feasible as it 
might seem. The difficulty really arises in a means of intro¬ 
ducing the extract into the flask. One might suggest the use of 
a beaker holding 900 cc. and submersion of the weighing bottle 
in the 900 cc. of water and keeping at the temperature of 8o° C. 
on the water-bath, stirring till dissolved. The awkwardness of 
such a procedure will appeal very strongly to one who has a 
large number of extracts to dissolve in a limited time. I trust 
that this paragraph of our Official Methods will shortly be sub¬ 
jected to revision. In my estimation as good a method as any 
for dissolving solid extracts is to weigh out in a beaker capable 
of holding 100 cc., dissolving directly on the water-bath in 100 Cc. 
of water and transferring to the flask by washing through a 
funnel with water at say 85° C. Liquid extracts could be trans¬ 
ferred directly to the flask in a similar manner, dissolving on 
the water-bath being unnecessary. Flasks can be roughly grad¬ 
uated to 900 cc. by marking with diamond ink. As our method 
calls for a gradual cooling of the solution over night the pro¬ 
vision to stand between 12 and 20 hours before making to mark 
is easily followed. Considerable work has been done along the 
lines of rapid cooling of solutions in order to effect a saving in 
time taken for analysis; and such a saving is very desirable, 
although the trials have shown less uniformity in results from 
rapidly cooled solutions with extracts that contain higher insol¬ 
ubles. With approximately clear tannin solutions there is very 
little difference shown between the results from the Official and 
rapid-cooling methods. A change to a rapid-cooling method 
would also necessitate a change in the chroming of hide powder 
for analysis, which will be referred to later. Before leaving 
this paragraph of the Official Methods I would point out that 
a provision should be inserted requiring a thorough mixing of a 
liquid extract before weighing out for analysis. Certain fluid 
extracts upon standing will deposit considerable insolubles which 
unless distributed throughout the sample will lead to the weigh¬ 
ing out of a portion that is not representative. The provision to 
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not allow the temperature of the solution to go below 20° C. is 
to prevent the formation of insolubles, and will be discussed 
under “Soluble Solids. ,, 

(7) Total Solids: 

Thoroughly mix solution, pipette 100 cc. into tared dish, 
evaporate and dry as directed under “Evaporation and 
Drying.” 

No explanation of this section seems necessary here. I would 
suggest that the most particular attention be paid to the accuracy 
of the pipette, and believe that a pipette certified by the Bureau 
of Standards at Washington is advisable. In general it is wise 
to standardize the liter flasks, as they are by no means always 
accurately graduated. 

(8) Soluble Solids : 

To 1 gram of kaolin in a beaker add 75 cc. of solution; 
stir and pour on a 590 S. & S. 15 cm. plaited filter-paper; 
return filtrate to paper for one hour, keeping filter full. At 
the end of an hour pour solution from filter or remove with 
pipette. Bring 800 cc. of solution to 20° C.; refill the filter 
with this solution and begin to collect filtrate for evaporating 
and drying so soon as filtrate comes clear. Keep filter full. 
Evaporate and dry the first 100 cc. of filtrate, as per “Evapo¬ 
ration and Drying.” 

Funnels and receiving vessels must be kept covered during 
collection of filtrate for evaporation. 

The kaolin used should be free from all soluble salts, and great 
care should be observed to see that this is so. Frequently it is 
necessary, and perhaps always advisable, to wash the kaolin with 
hydrochloric acid, and if this is done it must be well pulverized 
again after drying. The filter-paper selected by the A. L. C. A. 
is the one that experience has shown to be best adapted to the 
purpose, giving more consistently clear filtrates and showing less 
absorption for tannin than any of the many others that have 
been tried. You will understand that cellulose has a not incon¬ 
siderable attraction for tannin, and the purpose of returning the 
filtrate to the paper for one hour is to satisfy the affinity of the 
paper for tannin as well as to fill the pores of the paper with 
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the kaolin thereby forming a mat which, with the insolubles 
contained in the tannin solution, prevents the passage of the 
finely divided and often colloidal insolubles. The object of keep¬ 
ing the filter full is to prevent the disturbing of the kaolin mat, 
which when exposed by too great lowering of the solution on 
the paper is liable to cause roiling when the filtrate is returned. 

The solution upon the paper may be poured off at the expira¬ 
tion of the hour, or, what is perhaps better, removed with a 
pipette or large-bulb dropper. Whatever the method employed 
care must be taken not to disturb the kaolin film. If the origi¬ 
nal solution is not at 20° C. it must be cooled down to the tem¬ 
perature, and water at 15 0 C. is in my estimation the best 
medium. The flask should be constantly agitated while cooling. 
As mentioned under (6) the temperature of the solution must 
not go below 20° C. at any time, as insolubles are formed which 
will not in certain cases thoroughly redissolve upon warming to 
20 0 C. The solution at 20° C. is then poured upon the paper, 
and the start made in collecting the filtrate as soon as it comes 
clear. With some extracts, notably unclarified quebracho, it 
may be necessary to allow the solution to filter for some little 
time before collecting, and sometimes it is practically impossible 
to obtain a filtrate that is not slightly opalescent. 

(9) Non-Tannins : 

A quantity of hide powder sufficient for the number of 
analyses to be made shall be prepared in the following 
manner: Digest with 10 times its weight of water till 
thoroughly soaked. Add 3 per cent, of chrome alum in solu¬ 
tion. Agitate by either shaking or stirring occasionally for 
several hours and let stand over night. Wash by squeezing 
through linen, continuing the washing until the wash water 
gives no precipitate with barium chloride. Squeeze the hide, 
using a press, if necessary; so that the wet hjde will contain 
between 70 and 75 per cent, of water. Use approximately 
20 grams of wet hide for moisture determination. Add to 
200 cc. of the original solution such quantity of the wet hide 
as represents from 12 to 13 grams dry hide. Shake for 
ten minutes in some form of mechanical shaker and squeeze 
immediately through linen. Add 2 grams kaolin to the fil- 
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trate, stir and filter through folded filter (No. iF Swedish, 
recommended) of size sufficient to hold entire filtrate, return¬ 
ing until clear. Evaporate ioo cc. of the filtrate. The weight 
of the residue must be corrected for the dilution caused by 
the water contained in the wet hide powder. 

Note. —In order to limit the amount of dried hide powder 
used, determine the moisture in the air-dried powder and 
calculate the quantity equal to 12)4 grams of actual dry 
hide powder. Take any multiple of this quantity according 
to the number of analyses to be made, and after chroming 
and washing as directed, squeeze to a weight representing 
70 per cent, to 75 per cent, water. Weigh the whole amount 
and divide by the multiple of the 12)4 grams of actual dry 
hide powder taken to obtain the weight of wet hide powder 
for 200 cc. of solution. 

The non-tannin filtrate must not give a precipitate with 
a 1 per cent, gelatine 10 per cent, salt solution. 

The question of non-tannin determination might be said to 
transcend in importance any other single item in the analyses. 
The hide powder used by members of the American Association, 
and largely used now by members of the International Associa¬ 
tion, is that known as the ‘'American Standard Hide Powder.” 
Our method contains no specifications as to the acidity of the 
hide powder, and I believe that this is a mistake. The proportion 
of acid in a hide powder makes no little difference in the resulting 
non-tannins, which is evinced in the analysis itself in the appear¬ 
ance of the non-tan filtrate. Too little acid in the powder is liable 
to give cloudy or colored filtrates with solutions of certain 
tanning materials, mangrove bark solutions notably offending in 
this respect. Too much acid on the other hand gives a powder 
which swells to a degree that makes proper washing difficult and 
if present above a certain amount will give high non-tans. As 
hide powder of the same acidity does not act the same in respect 
to its absorptive power for solutions of different tanning mate¬ 
rials, you will readily comprehend the difficulty in adjusting the 
acidity so as to have a powder that will answer for detannizing 
any and all solutions. Theoretically it must be sufficiently acid 
to give proper non-tannin filtrates with the most difficultly detan- 
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nized materials, while at the same time we must not lose sight 
of the fact that with easily detannized solutions the non-tans are 
reduced by an excess of acid in the powder. With hide powder 
of the character of the “American Standard,” prepared and used 
according to our Official Method, an acidity requiring i cc. N/io 
alkali to i gram of the powder is approximately of correct pro¬ 
portion. The powder should be of as uniform a preparation as 
possible, and especially should it be free from lumps, to insure 
an even distribution of the chromic oxide and the exposure of 
equal surface to the liquor to be detannized. Until a few months 
ago the hide powder was soaked in twenty-five times its weight of 
water, but the method has been changed to read ten times. 
Three per cent, (estimated on the weight of the air-dry hide 
powder) of chromic alum in solution is added and the wet mass 
agitated, frequently at first and occasionally for several hours, 
and allowed to stand over night. It is well to t^gin the chroming 
about noon thus permitting time for thorough agitation during 
the remainder of the working day. The washing of the powder 
should be started early the following morning, and continued 
until the wash water gives no test for sulphates with barium 
chloride. Washing should be done with distilled water, and is 
necessary not only for the removal of sulphates set free by the 
reduction of chrome alum to chrome oxide but for the cleansing 
of the hide powder from soluble organic matters contained. My 
method of washing differs, I believe, from that employed by 
most of my confreres and does not lend itself readily to descrip¬ 
tion. The linen cloth, well wet, is firmly attached by means of a 
stout rubber band to the rim of a bell-jar, supported by invert¬ 
ing the bell in a specially made tripod, the rim of which fits under 
the rim of the bell. The linen cloth is bellied down within the 
bell-jar, which is fitted with a stop-cock at the bottom. The wet 
mass of chromed hide powder is thrown upon the cloth, and, the 
stop-cock of the bell-jar being closed, the cloth is grasped and 
pulled upward, causing a vacuum within the bell and forcing the 
water through the cloth. Distilled water is poured upon the 
powder and the operation repeated. When adding the water it 
is well to stir the wet mass with the hand, breaking up the caked 
portions. I have gone into a somewhat lengthy explanation of 
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this method of washing as I believe it of no inconsiderable avail 
in hastening a rather tedious operation. After washing is finished 
the wet hide is squeezed, usually in a press, so as to contain from 
70 to 75 per cent, water. With practice this is not difficult, and 
it is the custom of many analysts, and excellent practice too, to 
have always a definite amount of water in the wet hide used for 
analysis. This may be accomplished by the knowledge gained 
from actual trial that a given amount of the original dry hide 
powder when washed and squeezed will, with a definite wet 
weight, contain a fixed and definite amount of water. Experi¬ 
ence will teach one to squeeze the wet hide a trifle below the 
required weight to which it can be brought back by the addition 
of distilled water. It is perhaps unnecessary to point out that 
one must be careful in washing not to lose hide powder thereby 
upsetting the calculation. Experience, and adherence to the rule 
laid down in the “Note,” will also teach how much of the wet 
hide powder of a definite water content will be necessary to give 
from 12 to 13 grams of dry hide per 200 cc. of solution. The 
per cent, of water in the wet hide is of course calculable from 
the data already in hand, but it is well as a precautionary meas¬ 
ure to weigh out approximately 20 grams for moisture deter¬ 
minations as the method instructs. The mechanical shaker now 
almost universally used is of the revolving type. Quart bottles, 
the wide-mouth variety, with rubber stoppers, are the kind gen¬ 
erally used. The speed of the shaker, or the revolution, must be 
so adjusted as to permit the throwing of the hide powder from 
end to end of the bottle. Sixty to sixty-five revolutions per 
minute with the inner side of the bottle approximately one inch 
from the axis of the shaker will accomplish a proper agitation. 
The method does not say that the shaking should be done imme¬ 
diately upon adding the hide powder to the liquor, and should 
be corrected so to read. Immediately upon the expiration of the 
ten minutes of shaking the wet mass should be thrown upon the 
linen cloth, squeezed, the liquor stirred with 2 grams of kaolin 
and filtered through paper. I would highly recommend the 
No. iF Swedish paper, folded and of size to hold the entire 
quantity of the filtering solution. The filtrate must be returned 
until clear and must not give a positive test with the gelatine- 
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salt solution before mentioned. I would remark that there is a 
certain rigidity to the method that I am thankful to say is only 
infrequently embarrassing but which must be the occasion of 
some action by the Association in the near future. It sometimes 
happens that a tannin solution of official strength will give a 
non-tan filtrate showing a test for tannin with gelatine-salt solu¬ 
tion. If we alter the dilution, the amount of hide, or report the 
non-tannins after showing test for tannin, we are disobeying the 
law. Pending the settlement of the question I am unwilling to 
advise you further than to remark that if the specified amount 
of hide powder to an official dilution fails to detannize com¬ 
pletely it is in itself prime facie evidence that the material under 
analysis is of lesser value than, for example, a material of like 
nature that will detannize. In other words, my personal view is that 
the evidence of the gelatine-salt test should be subservient to the 
fact that all other conditions of the method have been complied 
with. One hundred cc. of the filtrate are evaporated and cor¬ 
rected for the dilution caused by the water contained in the wet 
hide. Thus if we should use 50 grams of wet hide containing 
75 per cent, water we would increase the 200 cc. by diluting with 
37.5 cc. of water from the hide (75 per cent, of 50 grams), 
making a total of 237.5 cc., and the correction would be the 
factor of 237.5 -f- 200, or 1.188 which the residue must be mul¬ 
tiplied by to give the actual figure that would obtain had the hide 
powder been absolutely devoid of moisture. 

(10) Tannin : 

The tannin content is shown by the difference between the 

soluble solids and the corrected non-tannin. 

This requires no explanation in itself, but it might be well to 
remark here that if there is one consideration above all others 
that makes this method of tannin determination of weight, and 
will keep it in a commanding position, it is by reason of its 
similitude to actual tannery practice. Other methods have failed 
largely because this parallel is missing. The tanner desires to 
know how much of a given tanning material, call it tannin or 
what you will, goes into his hide to make leather, and the analysis 
to the best of its ability, deviating from the tanner's usage only 
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in so far as is necessary to meet laboratory conditions, expresses 
this. 


III. ANALYSIS OF LIQUORS. 

(11) Dilution : 

Liquors must be diluted for analysis so as to give as nearly 
as possible 0.7 gram solids per 100 cc. of solution. 

(12) Total Solids : 

To be determined as in Extract Analysis. 

(13) Soluble Solids : 

To be determined as in Extract Analysis. 

(14) Non-Tannins: 

To be determined by shaking 200 cc. of solution with an 
amount of wet chromed hide powder, containing 70 per cent, 
to 75 per cent, moisture, corresponding to an amount of dry 
hide powder shown in the following table: 


Tannin range per joo cc. 

0.35-0.45 gram 

0.25-0.35 gram 

0.15-0.25 gram 

0.00-0.15 gram 

Solutions to be shaken for 


Dry hide powder per 200 cc. 

9-ii grams 

6.5- 9 grams 

4 -6.5 grams 

o- 4 grams 

non-tannins as in Extract 


Analysis; ioo cc. must be evaporated as in Extract Analysis. 


In the analysis of tannery liquors the fundamental principles are 
the same as in the analysis of extracts although differing some¬ 
what in detail. The original dilution of a liquor must be such as 
to give approximately 0.7 gram of solids per 100 cc. of solution. 
Liquors, in all but exceptional cases, are pipetted for analysis 
dilutions, not weighed. The amount of a liquor required for 
the analysis solution giving 0.7 gram solids per 100 cc. is so large 
that any small error in pipetting is insignificant. Liquors should, 
however, be calculated on weight and not volume, but as the 
barkometer strength of a liquor must practically always be taken, 
and the reading shows at once the specific gravity, the weight of 
liquor taken for analysis is readily calculated by multiplying the 
volume by the gravity. The temperature of the liquor must 
always be taken into account in the barkometer readings and 
there are tables to show the degrees barkometer to add or sub¬ 
tract from the reading to calculate the actual finding to a uniform 



326 


LEATHER CHEMISTS ASSOCIATION 


temperature of 6o° Fahrenheit. Most liquors can be diluted with 
cold water and analyzed immediately, thus effecting a saving in 
time as compared with extract analysis. With exceptionally 
heavy liquors, which are not so frequent in this country as on 
the Continent, it is advisable to dilute in water at 8o° C. after 
the manner proscribed for extracts, cold water not producing 
the degree of solubility of hot. Total solids, soluble solids, and 
insolubles are determined as in extract analysis. The non-tannin 
estimation on liquors differs from the determination in the case 
of extracts in that the amount of hide powder used is less in 
proportion to the tannin content of the solution analyzed, and 
graded as the necessity demands where the dilution is based on 
a definite quantity of solids to a definite quantity of water rather 
than on a definite quantity of tannin to a definite quantity of 
water. The reason for using a smaller amount of hide powder 
to the same amount of tannin in liquor analysis as compared 
with extract is due to the fact of the greater acidity of the 
former as compared to the latter, and, just as in the case of more 
acid hide powders there results better detannization, so with 
more acid in the solution to be detannized there is shown more 
ready absorption of tannin by the hide. To be absolutely true 
the analysis must return as matters absorbable by hide nothing 
but tannin; to be just it must return as tannin as little matters as 
possible absorbable by hide other than tannin. This is what the 
analysis aims at. Practically it is impossible to accomplish com¬ 
plete absorption of tannin by hide powder without an accom¬ 
panying absorption of some small amount, sometimes more and 
sometimes less, of non-tannin substances. And indeed this is 
true in the actual practical tanning process, as analysis of leather 
itself will prove, although I would not be understood as claiming 
that this is an argument in favor of a method of analysis which 
returns as tannin matters that could not be properly designated 
as astringent. On the contrary I would cite my opinion, else¬ 
where expressed, of the filter-bell method, my very reason for 
condemning which is based on the well-established fact that the 
hide powder, from the modus operandi, removes the non-tans 
in excessive amount. The amount of wet hide powder used in 
liquor analysis is therefore reduced from the equivalent repre- 
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senting 12 to 13 grams of dry per 200 cc. of solution in extract 
analysis to the equivalent representing 9 to 11 grams of dry per 
200 cc., and with dilutions of liquors containing less amounts 
of tannin a proportional reduction in the quantity of hide powder 
is made as the table shows. The correct adjustment of the solids 
per 100 cc. and the proportions of hide powder to use must be 
left to the experience of the individual analyst. A single experi¬ 
ence in the analysis of a series of liquors from a tannery will be 
a sufficient guide to a subsequent series from the same tannery, 
but the experience gained from the liquors from one tannery is 
not by any means reliable for the liquors from another. 

IV. EVAPORATION AND DRYING. 

(15) Evaporation and Temperature : 

All evaporations and dryings shall be conducted in the 
form of apparatus known as the “Combined Evaporator and 
Dryer,” at a temperature not less than 98° C. The time for 
evaporation and drying shall be 16 hours. 

The method for evaporating tannin solutions and drying the 
residues has always been the subject of considerable controversy. 
The combined evaporator and dryer owes its existence to a 
natural evolution. Formerly the evaporation was done on a 
water-bath and the drying in a hot-air or steam-oven. The great 
objection to the w&ter-bath for evaporating lies in erosion of 
the glass dishes from impinging of the steam on the bottoms, 
the change in weight making accurate analysis well-nigh impos¬ 
sible. With Jena or Nonsol glass the alteration in weight is not 
so evident, but there is always an element of uncertainty. This 
brought about the use of a hot plate instead of a water-bath, and 
since the transferring of the dishes to an oven for drying the 
residues after evaporation entailed another operation, the idea 
of covering the hot plate to form a drying-oven suggested itself, 
and thus later developed into “jacketing” the hood for steam to 
increase the temperature. The resulting combined evaporator 
and dryer is a most serviceable apparatus, and with condenser 
attachment to furnish distilled water effects no little economy 
in the laboratory. Perhaps from a theoretical standpoint a 
vacuum dryer is superior, but there are certain objections to its 
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use which are not apparent on first thought. Under vacuum 
evaporation there is always danger of the evaporation liquor 
sputtering. On the other hand there is no doubt but the rapidity 
of evaporation combined with reduced temperature tends to less 
oxidation of the residues while shortening the time of analysis. 

(16) Dishes : 

The dishes used for evaporation and drying of all residues 
shall be flat-bottomed glass dishes of not less than 2j4 inches 
diameter nor greater than 3 inches in diameter. 

The glass dishes used should be as described, and I believe the 
2^4 inch dishes are preferable as allowing a greater capacity to 
the evaporator and dryer and exposing a smaller film area to the 
influence of oxidation. I feel that it would be preferable for 
the method to specify a dish of a uniform size rather than to 
allow the present latitude. Porcelain dishes, nickel dishes and 
platinum dishes have been tried, the two former having no advan¬ 
tage over glass and the latter being out of the question by reason 
of cost. The glass dishes should be numbered and the tare 
checked frequently. When first used the dishes will alter in 
weight rather considerably, after which the change is slight and 
gradual barring accidental chipping in handling. 

I might here say a word relative to the weighing of residues. 
When the dishes are taken from the evaporator and dryer they 
should be placed immediately in desiccators, and my preference 
is most decidedly for individual desiccators. Either suplhuric 
acid or calcium chloride may be used in the desiccator, but I 
much prefer the former. About one-half hour should be allowed 
for cooling of the dishes before weighing, and the dishes trans¬ 
ferred from the desiccator to the pan of the balance with small 
tongs or pincers, protected with rubber to prevent breaking of 
the dishes. The weighing should be as rapid as accuracy permits, 
and I doubt whether any other class of laboratory work develops 
more exact and rapid weighing than does the analysis of tanning 
materials. Tannin residues take on weight rapidly when exposed 
to moist air, and it is almost impossible to weigh accurately by 
the swing. The balance used should, perforce, be of the rapid 
type; preferably, in my opinion, with the beam graduated to 
10 milligrams, thus doing away with the 5 milligram weight. 
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I have already called attention to the fact that there are two 
official methods for tannin estimation, the one official for this 
country, that of the American Leather Chemists Association, and 
the other official for Europe, that of the International Associa¬ 
tion of Leather Trades Chemists. What difference, if any, exists 
between the two methods? 

The strength of the tannin infusion used for analysis is iden¬ 
tical in both methods, viz., 0.35 to 0.45 grams tannin per 100 cc. 
In extraction the influence of temperature in the destruction of 
tannin is recognized by the instruction that “the greater part of 
the tannin must be removed at a temperature not exceeding 
50° C. with 500 cc. of water, and continued until 1 liter in all 
has been extracted, with boiling water.” The percolation should 
last not less than three hours, and the Koch and Procter extrac¬ 
tors are mentioned. It seems exceedingly doubtful whether the 
method will remove all the tannin. Personally I do not believe it 
will, except with readily extractable materials such as fall under 
Section 4A of our Official Method and designated as “Sumac 
and Kindred Materials.” 

The I. A. L. T. C. Method says in respect to dissolving liquid 
extracts that they shall be weighed in a basin or beaker and 
washed into the liter flask with boiling distilled water. In some 
particulars I believe this to be better than the A. L. C. A. Method. 
I have never been an advocate of weighing out extracts in a 
weighing-bottle and feel that it is an entirely unnecessary refine¬ 
ment. The extract can be more easily washed out of a beaker 
than a weighing-bottle, and if the analyst is not sufficiently 
expert to weigh out with a degree of rapidity that will not affect 
the ultimate tannin figure he should learn to do so before under¬ 
taking tannin analysis. In respect to the use of boiling water to 
dissolve the extract rather than water at 8o° C., which the 
American method calls for, I am not prepared to advocate the 
superiority of one over the other except to say that the former 
has the advantage in point of effecting more rapid solubility. 
The I. A. L. T. C. method states that sumac and myrobalan 
extracts should be dissolved at lower temperature. Concerning 
solid extracts the International method recommends dissolving 
in a beaker with stirring by adding successive portions of boiling 
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water, decanting into the liter flask. This is very similar to the 
method I have suggested as superior to the specifications of the 
A. L. C. A. method. 

The I. A. L. T. C. method calls for optically clear soluble 
solids filtrates, and the Berkfeld filter-candle, S. & S. Xo. 590 
paper, or any other paper may be employed for the filtration. 
When the S. & S. No. 590 paper is used no correction is made 
for the absorption of tannin by the paper provided 250 to 300 cc. 
of solution is passed through the paper before collecting the 
quantity required for evaporation. If other papers are employed 
a test is made to ascertain the absorption power of the paper for 
tannin by filtration of 500 cc. of the same or a similar tanning 
material, estimation of the solids contained in the filtrate, and 
re-filtration of the clear filtrate and determination again of the 
solids, the difference being the tannin absorbed by the paper, 
which is used as a correction factor. The Berkfeld filter is 
made of a porous, infusorial earth, and is used with vacuum. 
The candle has a hollow core and this being connected with the 
vacuum chamber the immersion of the candle in the tannin 
solution forces the solution through the candle from whence the 
filtrate is forced to the collecting vessel. I will not go into the 
pros and cons of this method of filtration except to say that it 
has been tested by the American Association and in its opinion 
found wanting. The candle is used again and again, which means 
cleansing between each filtration. Brief mention might be here 
made of a method of filtration which emanated from myself. 
This has been known as the asbestos-kaolin method, and consists 
in an asbestos mat superimposed upon a perforated, porcelain 
filter-plate in a funnel, the neck of the funnel entering a vacuum 
chamber. The tannin solution, stirred with kaolin, is thrown 
upon the asbestos mat, the kaolin serving to fill up the interstices 
and thus to make a filtering medium that will retain the finely 
divided precipitates. The method has the advantage of prac¬ 
tically always giving optically clear filtrates and with a degree of 
rapidity not obtainable with paper filtration. It has the dis¬ 
advantage, especially where a number of analyses are to be made 
at one time, of requiring the installation of a rather complicated 
apparatus, and this detriment has prevented its adoption. With 
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asbestos and kaolin the absorption of tannin is very slight. In 
all filtration methods where vacuum is used it is imperative that 
the vessel in which that portion of the filtrate is collected for 
evaporation be disconnected from vacuum pump itself. In other 
words, the vacuum should be formed in the collecting vessel 
and closed in during filtration, otherwise there will be an appre¬ 
ciable increase in soluble solids by loss of water from evaporation. 

The I. A. L. T. C. method is more specific than our own as to 
the acidity of the hide powder, which shall require not more 
than 5 cc. of N/10 alkali for neutralization of 6 l / 2 grams of the 
dry powder. In the chroming of the powder, crystallized chromic 
chloride (Cr 2 Cl 6 i 2 H 2 0 ), made basic with sodium carbonate, is 
used instead of chrome alum as in the American method. 
The International method calls for 2 per cent, of chromium 
chloride and the American for 3 per cent, of chrome alum 
(Cr 2 ( S0 4 ) 3 K (2 S0 4 24H 2 0). The former corresponds to 0.565 
gram of chromic oxide (Cr 2 0 ;i ) per 100 grams of powder and 
the latter to 0.457 g r ^m of chromic oxide per 100 grams of 
powder, thus making the hide used in the I. A. L. T. C. method 
somewhat more highly chromed than in the A. L. C. A. method. 
As the reduction to chromic oxide of the basic chromium chloride 
sets free chlorides these are tested for in the wash water with 
potassium chromate and silver nitrate. The amount of water 
left in the wet-chromed powder is the same in both methods, but 
the International method before shaking the tan solution and 
hide powder calls for the addition of sufficient distilled water 
to make the evaporation of 60 cc. of the filtrate correspond to 
50 cc. of the original solution, or in other words, instead of 
employing a correction factor for the non-tans these are auto¬ 
matically corrected in the analysis itself. I should have perhaps 
made note of the fact that 50 cc. are usually taken for analysis 
by the International method instead of 100 cc. required by our 
method. The chroming of the hide powder in the I. A. L. T. C. 
method is conducted by agitating in a churn for one hour and 
proceeding with the washing immediately. 

In the analysis of liquors the I. A. L. T. C. method is more 
drastic than ours in requiring the proportion of 0.35 to 0.45 
gram tannin per 100 cc. of solution, weak liquors being concen- 
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trated before analysis in order to attain the tannin concentration. 
If for any reason it is not possible to concentrate sufficiently the 
6 / grams of dry powder used must not be varied from. Per¬ 
sonally I am entirely opposed to a method requiring evaporation 
of the liquors as leading to alterations in their character which 
would very probably be reflected in the analysis. 

The International method requires rapid cooling of the solu¬ 
tion immediately after dissolving to a temperature between 15 0 
and 20 0 C., while the American method requires standing over 
night. Much experimental work has been done by our Associa¬ 
tion with the end in view of substituting a rapid-cooling method 
for the over-night method, but with the conclusion that the 
former, with materials like quebracho, hemlock and oak bark 
containing considerable insolubles, leads to wider variations in 
results than the latter. The difficultly soluble tannins of such 
materials are extremely sensitive to temperature changes, and it 
would appear that concordance by a rapid-cooling method is 
only possible under identical conditions of cooling, the longer 
the time taken for cooling the lower the insolubles and vice versa. 
Such a method has, however, the advantage of shortening the 
time of analysis when used in conjunction with a rapid-chroming 
method, which the International method is, and since 50 cc. are 
evaporated and a vacuum dryer used, an analysis may be com¬ 
pleted within a day. Frequently this is of no inconsiderable 
moment. 

Other methods of estimating tannin are those of Jean, with a 
solution of iodine in presence of sodium bicarbonate; the “Parker- 
Payne method,” by estimation of the total acidity of a tan solu¬ 
tion with standard calcium hydrate, detannization with “collin” 
(a mixture of gelatine and gelatine-peptones), estimation of the 
acidity of the detannized solution with the standard calcium 
hydrate and calculation of the tannin by the difference between 
the two acidity determinations; Wislicenus, by the aid of “fibroid 
alumina.” I will not go into details of these methods as they 
have all been proven inferior to the shake method. 

I have endeavored in preparing this address to cover as com¬ 
pletely as possible all the numerous details of the Official Method, 
the observance or non-observance of which serve to make or 
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mar the analysis. I cannot impress too strongly upon you the 
absolute necessity of “obeying the letter of the law “if you desire 
to attain that concordance which the commercial interests involved 
demand. It is strange, but nevertheless true, that the leather and 
tanning extract trades require of the analysis a degree of accuracy, 
and uniformity of results between analysts, not demanded by 
many other industries even dealing in inorganic materials. It is 
not generally recognized that in the analysis of a complex organic 
substance containing tannin there are difficulties presented that 
make the concordance actually obtained quite remarkable. It is 
true that the Official Method of the American Leather Chemists 
Association is in some particulars open to criticism, not in prin¬ 
ciple but in detail. The Council of the Association has but 
recently appointed a committee to revise the wording of the 
method with the idea of making more intelligible certain obscure 
points, thereby effecting more exact similarity in procedure in 
various laboratories. Several of these points I have mentioned. 

An address of the nature and on such a subject as you have 
been listening to is at the best bound to be dry and uninteresting. 
I trust, however, that you may find it not without value for 
reference when in the future you have occasion to lock horns 
with the method of analysis of vegetable tanning materials. 

A member of the American Leather Chemists Association must 
in all public work stamp upon his analysis a certificate to the 
effect that it was made according to the Official Method of the 
A. L. C. A. What does it mean if this edict is not obeyed? 
Leaving aside the ethical question of the integrity of the indi¬ 
vidual, should an analysis be stamped as officially analyzed when 
in reality not so, such a departure from the path of honor brings 
discredit not only upon the method but upon every other indi¬ 
vidual member of the Association. Whether we are convinced 
in our own mind that the method is in error has nothing to do with 
the question, and if we hold such a conviction we should bend 
our efforts toward alterations in the method to suit such 
convictions. 

In concluding let me request you all, if your future relations 
are such as to make it possible, to support the American Leather 
Chemists Association to the best of your ability, and by sup- 
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porting the Association you will support its methods of analysis. 
The amount of work done by the Association as a whole, and its 
members individually, to perfect methods is really surprising 
when one considers how much personal sacrifice has been neces¬ 
sary to accomplish the results attained. It is even more sur¬ 
prising, when one considers the trade interests involved, that 
commercialism has had no part in framing the methods to the 
advantage of one and the disadvantage of another. Rather has 
a spirit of fairness,—unquestionably due to professional dis¬ 
crimination of the merits of the questions arising,—prevailed, to 
the exclusion of selfish considerations of personal benefit. 

Finally, I would express my thanks for your forbearance in 
giving your attention to so tedious an address, and extend a very 
cordial invitation to each and every one of you to visit me at 
the laboratory, whether socially or in search of information upon 
the problems connected with the analysis of vegetable tanning 
materials. 


TANNING SCHOOL AT LIEGE. 

We have received a pamphlet giving the rules of the “Asso¬ 
ciation pour l'Enseignement Professionel de la Tannerie a Liege.” 
This Association was founded in 1898 under the auspices of the 
“Bourse aux Cuirs de Liege.” The pamphlet gives also the 
courses offered in the school conducted by the Association. Two 
years' instruction covers courses in general chemistry, leather 
chemistry, physics, technology of tanning, tanning practice, micro¬ 
scopy and bacteriology, hygiene, and in business and accounts. 

The school is under the direction of M. Edouard Nihoul, Sc. D., 
who is also connected with the University of Liege. He gives 
the course in leather chemistry. The corps of instruction also 
includes Joseph Wauters, Sc. D., and Louis Sody, Chemical 
Engineer. 

The course in physics, beside the ordinary subjects, includes 
detailed study of the machines used in leather making, and of 
the principles of ventilation, and the testing of fuels. Similarly 
the course in general chemistry includes special study of the 
substances used in tanning. The course given by Dr. Nihoul in 



ABSTRACTS 


335 


leather chemistry embraces not only methods of analysis, but a 
study of all the processes, soaking, liming, picking, bating, tan¬ 
ning and finishing, as well as oil tannage, chrome tannage, etc., 
from the chemical point of view. The courses in technology 
and tanning are also very comprehensive. 


ABSTRACTS. 

New Degreasing Materials, Trichlorethylene and Carbon Tetrachloride. 

W. Eitner. Der Gerber , No. 904, May 1, 1912. Failure to remove grease 
makes tannage more difficult and reduces the value of the leather. The 
kinds of skins for which degreasing is most important are sheep, goat 
and pig. Various methods are successful, some of which remove the 
grease before and some after tannage. Since fat hinders tannage, it is 
better to remove it first. The other plan is more common, however, 
especially with sheepskins, which are harder to degrease in pelt, on 
account of the kind of fat which they contain. This closely resembles 
wool-grease, being almost all unsaponifiable. Pigskin contains much fat, 
but this is saponifiable. The average fat content of different skins varies 
very much, those of cattle having 0.5 per cent, and pigskin 3 per cent., 
while sheepskins from some sources have as high as 40 per cent, grease, 
estimated on the dry weight. Degreasing may be done mechanically, by 
pressure. This method is adapted to wet untanned skins. Sheepskins 
are soaked in warm water and then squeezed in a hydraulic press. 
Although this process does not take out all the fat, it prepares the skins 
for tannage with sumac or bark liquors. A method much used for 
Argentine sheepskins drums them (after being unwooled by the sweat 
process) in a mixture of benzine and methyl alcohol for 1-1 l /i hours, 
when they are taken out and pressed. The fat is separated by distillation, 
involving a loss of 35-40 per cent, of the solvent. This process may also 
be used with limed sheepskins. Dry leather may also be degreased in a 
somewhat similar way, East Indian sheep and goat leathers being often 
thus treated. The apparatus is either of the Soxhlet or the revolving 
cylinder type. Benzine has been the solvent, or sometimes, especially in 
France, chloroform. Carbon tetrachloride (CCh) and trichlorethylene 
(C2HCI3) are coming into use. They are not dangerous like benzine 
because they do not burn, nor do they like chloroform produce insensi¬ 
bility when inhaled. CCh has a specific gravity of 1.6. boils at 77 0 C. 
(171 0 F.), and costs in Vienna about 13 cents per pound. C 2 HC1 3 has a 
specific gravity of 1.47, boils at 88° C. (192 0 F.), and costs in Vienna 
about 9 cents per pound. A mixture of C 2 HCls with a soap is sold under 
the name trisapon, and this may be used with luke warm water in a 
drum for degreasing wet hide. The grease is then recovered from the 
wash water by precipitation with hydrochloric acid. L. B. 
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Restoration of Dry Hides and Skins by the Formic-Mercury Process. 

Alfred Seymour-Jones. Leather World, IV, 344. A pit for the purpose 
may be rendered tight by painting. To 20,000 pounds water add 40 pounds 
90 per cent, formic acid. After stirring, throw' in as many dry hides or 
skins as the w'ater will cover. Leave them in 24 hours. Draw out and 
pile on a slope so they will drain into the vat. Put them back for another 
24 hours. If they are not now thoroughly softened, they may be im¬ 
mersed another 24 hours. Then salt by laying in a pit with salt or 

drumming with salt for 15 minutes. The formic acid solution may be 

strengthened and used over until too dirty to use, or the dirt may be 

strained out. If the w'ater is hard, this should be neutralized with 

sulphuric or hydrochloric acid, or the water should be put through a 
softening process. The loss of hide substance by this process is very 
small. If sterilization is to be effected, 4 pounds of mercuric chloride 
are added to the 20,000 pounds of water. L. B. 

Manufacture of Matt Chrome Leather. Gerber-Courier, Vol. 53, No. 12. 
Matt chrome leather, since it forms an excellent equivalent for waxed 
leathers, is rapidly gaining in popularity. Softness and flexibility are 
desired for this leather and also a certain plumpness, without which it 
would have a weak loose texture and a coarse refractory grain. Green 
or fresh salted hides are the best to use since old salted hides become 
too loose in the soaks, etc., and dry salted hides require too careful a 
treatment. It is recommended to use sodium sulphide or arsenic in the 
liming and after the hair is easily removed, to bring the hides a second 
day in a fresh lime where they are plumped and purified. Lactic acid is 
best for deliming. 

The single bath process for tanning appears to be most suited for this 
kind of leather. It is best to begin with a weak solution and to strengthen 
as tanning proceeds. The fat-liquoring of this leather is very important 
as an excess causes a greasy flabby feeling in the leather. A solution of 
Marseilles soap and bone oil can be added to the customary fat-liquor. It 
is advantageous to w'arm the fat-liquor before using and no danger to 
the leather need be feared under a temperature of 122 0 F. to 180° F. 
Besides the fat-liquor a stuffing of flour, egg-yolk and alum solution may 
be used for filling and making flexible this leather and tends to give it 
the feeling and richness so well liked in glazed and kid leathers. After 
drying, the leather is moistened uniformly and is then flattened or 
stretched and nailed on a frame to dry again before the finishing. This 
has been found advantageous as the wrinkles and unevenness are removed 
and the leather lies smooth and level when dried. 

After trimming, a polish is given. A good solution is made from i l A 
gallons of water, 1 pound gum, y 2 pound yellow wax, pound Marseilles 
soap, J /j pound tallow, and about l /i gallon of black coloring composed of 
concentrated logw’ood decoction. This is rubbed on uniformily wfith a 
piece of flannel. After about l /t hour this has soaked in and the leather 
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may be ironed. Directly after the ironing the leather is given a second 
polishing. This operation is one of the most important as to it is due 
the matt lustre similar to kid which characterizes this leather. 

L. A. C. 

Plumping of Sole-Leather in Northern Germany. Gerber-Courier, Vol. 
53, No. 15. Plumping by acid liquors in which the acid is formed directly 
in the process is considered the safest and best means. Boiling of oak 
bark liquor prevents acid formation. In many tanneries the custom 
prevails of pouring “Eisenschwarze” into the handlers. This increases 
the plumping power of the liquor, especially when made fresh from 
vinegar or sour beer. Recently, however, plumping has been done to a 
great extent by yeast, acidulated ground barley and wheat bran. Mineral 
acids, including boric, hydrochloric, pyroligneous and sulphuric are much 
used, especially the last, where the natural acids of the liquor are not 
sufficient. The coloring vats are now constructed of stone and cement 
fitted with galvanized iron bars and hooks upon which the hides are 
hung. By making a small slit in the extreme part of the hind foot for 
slipping over the hook, the hides can be made to spread out well and to 
hang uniformly exposed to the liquor. 

The plumping liquor is made from extract liquor by diluting with 
water and adding one and a half to two bucketsfull of sulphuric or 
other" acid per coloring vat. The vats are filled so that when the hides 
are hung in, the liquor will be even with the edge of the vat and after 
thorough plunging are ready for the hides. After the hides are placed 
in the vats they are withdrawn several times during the day and after 
24 hours the plumping and coloring are considered satisfactory. By 
making a small cut in the hide the action of the acid and liquor can be 
gauged, riumping liquor, once used, sould be thrown away but may be 
strengthened up by the addition of a small quantity of extract liquor 
diluted with water and a proportional quantity of acid. Hides should be 
plumped so they will not fall again in the following treatment as such 
hides do not absorb sufficient tanning material and thus produce a flatter 
leather. L. A. C. 

Practical Questions from the Chemistry of the Tanstuffs. G. Powarnin. 
Collegium, i9 I2 » 105-115. The author begins with the following funda¬ 
mental principles from his book “Probleme aus der Chemie der Gerbstoffe,” 
soon to appear. 

(1) Only two chemical reactions characterize the tannins: (a) precipi¬ 
tation by albumen and gelatine (b) by neutral Pb acetate. 

(2) The tanstuffs (tannides) are divided into (a) Estero-tannides, 
containing the group CO.O which can be ruptured at the O union, (b) 
Kotannides which contain carbon union between the single rings and 
are obtained by condensation, especially in presence of phloroglucin 
groups. The esterotannides include a portion of the gallotannides, the 
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kotannides include nearly all the catecholtannides and the rest of the 
gallotannides. Esterotannides do not give phlobaphenes by dehydration 
but only on oxidation. Phlobaphenes are generally, although not always, 
more complicated kotannides. 

(3) Probably all tannides occur in plants as glucosides (tannosides) 
but some may quickly split up by fermentation. 

(4) Phlobaphenes result mostly by anhydrization, more rarely by 
oxidation. 

(5) All tannins as phenols may exist in solution in two tautomeric 
forms: 
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I. Keto form. 

II. Enol form. 


The keto form predominates in solids and concentrated colloidal solution, 
also is most marked in large molecules. Most chemical reactions of 
ketones are given and gelatin is precipitated. The enol form gives phenol 
reactions, precipitates Pb acetate and is characterized by crystalloidal, 
dilute solutions. Phlobaphenes incline to the keto form. 

(6) The kotannides contain frequently heterocyclic groups, furan, 
pyron, etc. 

A. Esterotannides. —Galls, sumac, Coriaria myrtifolia, Lentiscus, 

knoppern. 

B. Kotannides. —1. Gallokotannides: myrobalans, algarobilla, divi-divi, 
valonia, chestnut wood, oak wood. 2. Phlorokotannides; catechu and 
gambier, kino, quebracho, maletto, birch. 3. Protocatechutannides: pine, 
hemlock, barbatimao, mangrove, canaigre. 4. Gallotannides: mimosa, 
Acacia arabica. 

Technology of Extraction .—Concentrated solutions contain more phloba¬ 
phenes and are colloidal in character; the dilute solutions are more 
crystalloid. If the plants contain no hydrolytic ferments, the tannosides 
go unchanged into the liquors: such extracts are found in lay-away vats. 
The liquors from hot extraction contain more colloids and less tanno¬ 
sides than cold extraction liquors, and resist hydrolysis. In extraction 
with water containing bicarbonates of Ca or Mg, esterotannides are 
decomposed forming insoluble tannates. In general, the esterotannides 
are dissociated by heat while the kotannides give phlobaphenes and the 
soluble tans are diminished; frequently oxidation promotes the change. 
Heat also splits off glucose, also lowering tanstuffs. Nihoul has found 
that water may decompose furan and pyron rings. In extraction with 
free S 0 2 or bisulphites, the author regards the chief action due to a 
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change of the keto form phlobaphenes into double sulphite compounds, 
R :0 yielding R( 0 H). 0 S: 0 ( 0 H) or R(OH).OS: 0 ( 0 Na). These com¬ 
pounds are unstable but more crystalloid than the original phlobaphenes. 
In employing soda for extraction, the enol form gives tannate, unfavor¬ 
able to tannage, but the phlobaphenes are dissolved. 

Clarification of Extracts .—The chief object is to remove the dark 
colored phlobaphenes; these occur in plants containing kotannides (anhy- 
drophlobaphenes). Another problem of lesser importance is the removal 
of the yellow dyes of the flavon and xanthon type; these accompany 
esterotannides. The numerous processes are classed: 

A. Removal of phlobaphenes without reduction or oxidation. I. Em¬ 
ployment of various agents, albumen, gelatin, starch, boneblack, Al(OH) 8 , 
which precipitate the phlobaphenes depending upon their colloidal char¬ 
acter and high molecular weight; some of the tannin is carried down at 
the same time and lost. Acids used for this purpose dehydrate the tan- 
stuffs, producing more phlobaphenes hence are ill suited. II. Conversion 
of the ketophlobaphenes into the enol form: (a) precipitation as insol¬ 
uble tannates by Zn and Pb salts, alkaline earths, Ca borate, chromo 
salts; part of the tannin is also here carried down with the phlobaphenes; 
(b) solution of the phlobaphenes in bases. This is more an adulteration 
than a purification, for the tannates have no tanning action. 

Moron (1886) used soda and casein, Simon & Co. (1892) blood and 
soda, David (1892) and Poliak & Jurenko (1909) bases. 

B. Reduction methods: (a) with sulphites, hyposulphites, hypophos- 
phites. The solvent action of SO a has been explained above (extraction). 
The reducing action has been little studied. Nierenstein has shown that 
digallic acid goes over into leuco-digallic acid by reduction of the carbonyl 
of the ester, and this theory can be applied to all the esterotannides. In 
the kotannides a similar reduction of linking keto or lacton groups 
may be assumed. Procter has shown that SO* also reduces the yellow 
flavon and xanthon groups. The advantages of this superior process 
lie in the bleaching of phlobaphenes without loss of tanstuff but rather 
a slight gain through solution of phlobaphenes; the presence of SO* 
prevents oxidation of the leucotannides. The sulphite addition compounds 
are active in tanning, being decomposed by the hide. The disadvantages 
are the formation of free HaSO* through oxidation of SO* and the 
normal weak acid reaction of the extract is a disturbing element, espe¬ 
cially with soft leathers. 

C. Clarification by oxidation with bichromate entails loss of tannin and 
has therefore little merit. 

Alteration of Extracts .—On storage, with time the insoluble phloba¬ 
phenes increase because of anhydrization of kotannides; heat accelerates 
the decomposition. Sulphited extracts change less. Another change with 
time is due to hydrolysis of tans by action of micro-organisms and oxygen 
from the air; the author accepts this view for esterotannides and tanno- 
sides, but the hydrolysis of kotannides by ferments would be slow. 
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Analysis of Tanstuffs. —A purely chemical method, based on factors, is 
scarcely conceivable. The subject of tannosides is important and a 
method for the determination of tannins before and after fermentation 
would be useful. The tannosides have less tanning power, the phenol 
groups being fixed by the glucose radical. 

Technology of Tanning. —In vegetable tannage, the keto form of the 
tanstuff combines with the collagen, while the enol form is incapable of 
tannage. The crystalloid enol penetrates the hide easiest; therefore 
sulphited or cold extracts and tannates penetrate well. The conversion 
of the enol form—CH = C(OH)—into the keto form—CH 2 —CO—is 
reversible, proceeding slowly and under conditions not investigated. Acids 
promote the change while alkalies determine the non-tanning enol form. 
In normal tannage then, the tanstuff should penetrate the hide in the 
enol form and thus uniformly divided gradually pass into the keto form, 
probably by influence of the hide substance. Uniformity in tannage is 
the most important element. Solidity of leather is not proportional to the 
tannage, on the contrary tanning weakens the fiber. A certain optimum 
should not be exceeded, since the resistance to decay is not further 
increased and the solidity of the leather is diminished. Local irregularity 
in tannage lowers the total strength. In general, a uniform tannage cannot 
be secured in a rapid process. 

De-tannage by hot water or acids results from decomposition of the 
collagen tannates. Bases perhaps change the keto to the enol form. 
After the enol has been absorbed by the hide, the conversion into the 
keto form progresses with the removal of water. Drying leather pro¬ 
motes and terminates the tanning process and the more gradually and 
uniformly this proceeds, the better. Over-heating causes oxidation and 
anhydrization of the tanstuff, darkening the leather. W. J. K. 

The Employment of Coal Tar Dyes for Leather and Furs. Georg 
Grasser, Collegium, i9 12 > 116-121. The substitution of these dyes for 
the less tractable vegetable colors has in recent times become very suc¬ 
cessful ; they are cheap, of immense yield in color, and uniform and reliable 
in composition. Vegetable tanned leathers dye the easiest, then follow 
fat-tanned and glace leathers: with the last, artificial dyes have overcome 
the old troubles with dyewood colors. Chrome leather requires the most 
care. The water used plays an important role in all dyeing; chemical 
control in this direction is advisable. A slight modification in a chrome 
tanning process can interfere with an established procedure in dyeing, 
but generally the specially informed tannery chemist can substitute from 
the great variety offered some other brand of dye producing the desired 
effect. A list follows of the special leather dyes from the. principal 
manufacturers and their methods of use. 

Actiengesellschaft f. Anilin-Pabrication, Berlin. —For vat dyeing, the 
fells are passed in pairs, flesh to flesh, through three baths of 6 liters 
per pair (40-60° C.) : the average strength is 10 grams dye per liter. 
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The typical dyes for vegetable tanned leather are: aurophosphin, phosphin, 
leather yellow, brown and black, methylene blue, cotton blue, methyl 
violet. Drum dyeing is suited for large scale practice: 50-100 fells can 
be dyed at once in one hour. Brush dyeing is used for leather with 
undyed flesh; the color is applied at 50° C. in two or three coats. Chrome 
tanned leather must first be free from acids or alkalies. If a firm grain 
is to be secured by a fore-treatment with sumac, the basic dyes above 
named are used. Acid dyes are suited for all sorts of chrome leather. 
Ponceau, azo acid yellow, fast brown and blue, nigrosin are chief; the 
dyeing is at 50-60° C., with addition of H 2 SCh. Substantive dyes are 
best for straight chrome tanned leather; they require no addition what¬ 
ever. Brilliant purpurin, chrysophenin, Columbia blue, chrome leather 
black are the most used. The drum best suits chrome leather, the dyes 
being gradually applied through the axis. Tawed leather is often grounded 
with vegetable colors and finished with acid dyes. Chamois requires 
addition of Glauber salt for basic dyes, together with tartar emetic for 
acid colors. 

Similar lists are given for some 12 other manufacturers. Lepetit, 
Dollfus & Gansser of Milan make so-called chromo-chrome dye-tanstuffs 
which tan and dye in one operation; black, yellow, orange, brown, red 
and blue are furnished and can be shaded by other dyes. 

Fur dyeing is briefly discussed. W. J. K. 


Applied Chemistry in the Service of Tanning. E. Stiasny. Gerber, 
19 12 [38], 101-2. Before the introduction of chrome tannage, scientific 
investigation contributed little of direct practical use to the tanner. Here 
chemical control becomes indispensable. The chemist can aid in vegetable 
tannage by controlling or reproducing the favorable conditions estab¬ 
lished by pure empiricism. Examples are the proper acidity of liquors or 
a nitrogen determination in a sample of hide which much more accu¬ 
rately shows the degree of tannage, than the inspection of a section. In 
chrome tanning, the chemist not only controls but directs. For example, 
in the preparation of the single bath liquors, the degree of basicity is of 
great importance. The chemist can determine any desired basicity by 
the formula Cr:S 04 = 52:X, where X may have any value from 144 
(chrome alum) dowm to 50 when the basic salt ceases to be soluble. For 
example to prepare a liquor of basicity 52:90, to 1,000 kilos chrome alum 


(144 — 90).2.— 118.8 kilos calcined soda must be used. 


Although the relations are more complicated in the double bath, inves¬ 
tigation has shown three principal reactions to prevail. The antichlor is 
oxidized pither completely to sulphate, to tetrathionate, or to sulphate 
with separation of sulphur. The amount of sulphur separation is com¬ 
paratively slight and is mostly overlooked because of the formation of a 
colloidal sulphur solution and secondary union with tetrathionate pro¬ 
ducing pentathionate. Therefore nearly all the sulphur resulting from 
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the double bath is not a reduction product but the result of direct action 
of antichlor on acid or chrome salt. W. J. K. 

The Purification of Waste Water from Tanneries. W. Appeuus. Report 
of Freiberg Tanning School for 1911-12 through Ledertechn. Rundschau, 
x 9 i* [4], 105-7, 113-7. In general the same principles apply as in all 
sewage disposal and the writer first treats the subject in a broad way. 
There is no single satisfactory method of universal application to all 
situations. Tannery drainage contains lime, magnesia, salt, sodium 
sulphide, A 1 and Cr compounds, arsenic, etc.; of organic matter, albumen 
or hide substance, hair, wool, tannin, saccharine substances, etc. In some 
situations the drainage may be delivered direct to the river, relying upon 
the natural “self” purification in the stream. The chief factor then is 
rapid dilution, depending upon the speed of the current. Pettenkofer's 
requirement of a dilution of 15 times has proved much too low. If the 
sewage is well diluted and not allowed to settle, the solids are mechan¬ 
ically divided by friction and then destroyed by the bacteria in the water, 
aided by dissolved oxygen. Algae, water plants, fish and sunlight aid. 

If the above natural purification be impractical, the sewage liquor 
must be more or less purified before entering the stream. Ordinarily, 
mechanical settling or clearing (Klarung) is sufficient. The coarsest 
materials unsuited for pumping are first strained out and to settle the 
finer particles the rate of flow is reduced by allowing the water to flow 
horizontally through basins or vertically through towers. The basins are 
of such a size as to allow 4-8 hours settling and in such number that the 
rate of flow is 2-10 mm. per second. Dimensions now used are 45-50 
meters long, 5-10 m. broad, 2-3 m. deep; the bottom slopes 1:1.25 to 1.75 
to the lowest point where the sludge is pumped out. A disadvantage of 
the system is that the sludge cannot be removed during the operation but 
every 6-10 days, the basins must be cut off from action for cleaning. 
This necessitates 1 or 2 reserve basins. For economy of space towers 
are substituted, the upward flow being secured by exhausting the air. 
These have a circular or rectangular section of 15-20 square meters with 
a funnel shaped base. The flow must be slower than in basins, 1.5-1.8 mm. 
per second. In the mechanical-chemical settling processes, the settling 
is accelerated by addition of lime, copperas, ferric alum, A 1 salts; brown 
coal, peat, bog muck have been used. The heavy precipitate carries down 
with it the lighter sewage sludge. An important problem is the disposal 
of the sludge; it is disposed of as fertilizer, gasified for fuel, etc. 

In the mechanical settling method as used especially in tanneries, one 
form of settling basin that has proved useful consists of a cement walled 
pit provided with wooden partitions which force the water to traverse a 
great distance and finally settle; the partitions are removable for clean¬ 
ing; lime is used as precipitant. In one arrangement described and 
figured, the water after settling in two large basins, is then precipitated 
by chemicals in a third mixing chamber, provided with a settling basin. 
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The customary methods of testing the purity of the treated water are 
discussed, and a bibliography of works on the subject in German is here 
given. W. J. K. 


PATENTS. 

Process of Curing Hides. U. S. Patent No. 1,025,401. Frank P. James, 
Nashville, Tenn., assignor to Electric Meat Curing Co. of Cleveland, O. 
Fresh hides are washed and suspended in a salt solution, through which 
an electric current is passed. 

Treating Sewage. English Patent No. 366. S. H. Adams, Fulford, 
Yorkshire. 

Leather Board. English Patent No. 491.. W. P. Thompson, 6 Lord St., 
Liverpool. (Hide-Ite Leather Co., Boston, Mass.) Leather scrap is 
dissolved in caustic alkali and precipitated with a salt of aluminum. The 
precipitate is mixed with ground leather with or without the addition 
of a chrome salt. 

Method of Treating Leather. U. S. Patent No. 1,025,324. William R. 
Smith, Buffalo, N. Y., assignor to Buffalo Leather Co., Buffalo, N. Y. 
Leather is rendered water-proof and non-slipping by immersion in a 
melted mixture of elaterite and ozocerite. 
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NOTICE. 

The Secretary announces that out of 67 ballots returned, 46 
members of the Association have voted not to hold the next 
annual meeting at a time coincident with the meeting of the Inter¬ 
national Congress of Applied Chemistry, and 21 have voted in 
favor of holding it at this time. 

In view of this fact, the Council will hold a meeting and decide 
upon the date of the next annual meeting. 

H. C. Reed, 
Secretary. 


PRELIMINARY REPORT ON LIGHT LEATHER LIMING 
CONTROL . 1 

By Joseph T . Wood and Douglas J. Law. 

Synopsis. Introduction. Alkalinity of old limes. Filtration. Centri¬ 
fuging. Indicators. Hydrogen ion concentration of new and old limes. 

Ammonia. Sulphides. 

Dissolved skin substance in old limes. Kjeldahl method. Precipitation 
method. Stiasny’s method. Bennett’s method. 

Differentiation of products of hydrolysis, Eitner, Stiasny, various salt¬ 
ing out methods. Bacteria and their products in limes. 

While the use of lime in the preparation of skins for tanning 
is of great antiquity, the scientific study of the process is of 
recent date. In Procter’s Text-Book of Tanning ( Spon ., 1885, 
p. 139) referring to the use of lime he remarks: “The qualities 
of lime, its virtues and failings, have been matter of experience 
for hundreds of years, and so far as such experience can teach, 
we know exactly how to deal with it. A new method, on the 
other hand, brings new and unlooked for difficulties, and often 
requires changes in other parts of the process, as well as in the 
mere unhairing, to make it successful. As our knowledge of the 
chemical and physical changes involved becomes greater, we may 
look to overcoming these obstacles more readily; for the power 
of dealing successfully with new difficulties constitutes one of 
the main advantages of a really scientific knowledge over an 
empirical one.” 

Collegium, No. 504, pp. 121-130. 
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We do not propose to repeat the information contained in the 
text-books, but to outline a scheme of control, so that its details 
may be filled in at the Conference of the I. A. L. T. C. to be 
held in London, 1912, and a new uniform method of working 
adopted by our members in the same way as for the estimation 
of tannin. 

The swelling action of a pure solution of lime on skin is said 
to be due to the hydroxyl ions, therefore the first determination 
to be made is the total alkalinity of the lime liquor. As is well 
known, saturated lime water at 15 0 C. contains 1.211 grams CaO 
per liter, which consumes 433 cc. N/10 acid for its saturation. 
Limes in use contain also neutral salts of lime; lime in combina¬ 
tion with skin substance, sulphides from the hair, and ammonia 
produced by the action of lime on the skins, they are thus always 
more alkaline than lime water. Before the liquor is titrated it 
must be decided whether it shall be filtered or merely allowed to 
settle, and the supernatant liquid used. The question of filtra¬ 
tion has not yet received the attention it deserves since the degree 
of clearness of the filtered liquor has a great effect on its alka¬ 
linity, as the following example will show. The quantity of 
liquor taken was 10 cc. of a weak, old lime (frizers collecting 
pit): 


Unfiltered liquor required . 4.5 cc. N/10 HC 1 

Filtered through cotton wool. 4.2 cc. N/10 HC 1 


Filtered through S. and S. 605 (clear).. 3.2 cc. N/10 HC 1 

The candle filter was tried, but was found to be useless, owing 
to the colloidal character of the liquors. 

S. and S. 605 filter-paper as used for filtering tan liquors 
appears to be the only medium which gives a perfectly clear 
filtrate. Filtered in this way, very few even of the oldest limes 
have an alkalinity greater than 4.7 cc. N/10 HC 1 for 10 cc. liquor. 
The filtration is necessarily extremely slow, and no doubt 
ammonia is lost by evaporation. To obviate this Trotman 
(Leather Trades Chemistry, p. 63) recommends a special funnel 
with ground edges fitted with a bell cap, carrying a soda lime 
tube, and where greater accuracy is required, this is necessary. 
Professor Stiasny proposes to centrifuge the liquor, and we have 
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made some experiments in this way with the following results, 
using a four weeks old lime with many pelts through it: 


Filtered through cotton wool . 17.8 cc. N/10 HC 1 

Filtered through S. and S. 605. 5.0 cc. N/10 HCl 

Unfiltered centrifuged 5 minutes. 84 cc. N/10 HCl 


This was a bad, old lime highly charged with skin substance. 
The liquor after filtering through cotton wool when centrifuged 
gave a sediment almost as great as the original liquor. It is 
therefore evident that filtering through cotton wool does not 
remove the particles of lime; indeed the centrifuging for 5 min¬ 
utes only removes particles ranging in size from a little less than 
1 /i upwards. After centrifuging, the liquor still contains an 
enormous number of extremely fine particles 0.5 /i and less in 
diameter. In addition to the spherical concretions of carbonate 
of lime mentioned by Procter ( L . I. L. B. f p. 91) crystals of 
calcium carbonate, mostly in the form of calcspar, occur; 
arragonite crystals are also seen. It is mainly these crystals 
which cause the difference in alkalinity between a filtered and 
unfiltered lime liquor, although some lime combined with skin 
substance is also removed by filtration. Centrifuging is better 
than filtering unless an absolutely clear liquid free from all par¬ 
ticles, i. e., optically clear, is required, and this, as we shall show 
later, removes not only particles of solid matter (lime com¬ 
pounds and bacteria) but also colloidal skin substance. 

Stiasny finds that kaolin addition does not give satisfactory 
results in filtration. 

As an indicator we have found methyl red preferable to 
phenolphthalein which does not estimate the whole of the alka¬ 
linity, and has not a very sharp end reaction, owing to the pres¬ 
ence of ammonia. 

The following are comparative titrations using methyl red and 
phenolphthalein respectively, as indicators (cc. N/10 HCl for 
10 cc. filtered liquor) : 


Methyl Red 

Phenolphthalein 

5-5 

4-2 

6-3 

4.5 

4-3 

3-2 

4.2 

3.0 

4-5 

3-3 

8.9 

6-5 
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As will be seen, the ratio between the figures is not uniform, 
but is no doubt roughly proportional to the weak bases present 
in the liquor, which do not affect phenolphthalein. The color 
change of the latter occurs at a hydrogen ion concentration of 
io —0 normal, whereas methyl red changes at io~~ 6 to io~ 7 . The 
turning point of methyl red is sharper than that of either 
phenolphthalein or methyl orange. 

Hydroxyl Ion Concentration .—We have estimated this by 
means of the electrometric method, and find the hydrogen ion 
concentration in old limes practically the same as in new limes. 
The following results were obtained, using a calomel electrode 
with N/i potassium chloride solution, and 3.5 N potassium 
chloride solution as the connecting liquid. 

Lime water 10 cc. required 4.4 cc. N/10 HC 1 phenolphthalein 

4.5 cc. N/10 HC 1 methyl red 

Potential difference = r.o volt corresponding to a hydrogen ion con¬ 
centration (pj^) of 12.5. 

Old lime required 5.7 cc. N/10 HC 1 phenolphthalein 
6.9 cc. N/10 HC 1 methyl red 

Potential difference = 1.005 volt corresponding to (pj^) 12.34. 

This liquor frothed almost like a soap solution with the hydro¬ 
gen; it had no swelling action on the skin. 

It would thus appear that the swelling action of the hydroxyl 
ions is hindered by the presence of various compounds produced 
both by the action of lime on the skin and also by the action of 
bacteria on the dissolved skin* substance, although these bodies 
do not affect the hydrogen ion concentration of the liquor. 

By using methyl red as indicator, the total alkalinity of the 
liquor is estimated, this including that due to ammonia and sul¬ 
phides, if present. While the extra alkalinity of the lime, if due 
to sulphides, is no indication of the skin dissolving power of the 
liquor, the method is of advantage, in that the end-point is sharp, 
which is not the case with the other indicators, and the amount 
of sulphides and ammonia being found by the other methods the 
alkalinity actually due to caustic lime is easily calculated by 
subtraction. 

The addition of sodium sulphide has no effect on the hydroxyl 
ion concentration of a lime liquor, even if it is present in such 
a quantity as to double the titration figure. 
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AMMONIA. 

The methods of Procter and McCandlish ( Collegium, 1906, 
p. 270) and of Schloessing, although more accurate than the dis¬ 
tillation methods, are unsuitable for works control, on account 
of the length of time required for the determination. Of the 
distillation methods, the most satisfactory is that in which cal¬ 
cined magnesia is used to decompose ammonium salts, as sug¬ 
gested by Procter ( L . I. L. B p. 63). The solubility of the 
alkali is so small that no appreciable hydrolysis of the organic 
matter takes place during the distillation, and therefore all the 
ammonia distilled over is derived from actual ammonium salts 
in the liquor. This being so, it is not necessary that the liquor 
should be filtered. One hundred cc. of the liquor is placed in a 
distilling flask with a little methyl-orange, and dilute hydrochloric 
acid added until the indicator is just reddened. Considerable 
excess of magnesia is then added, and the ammonia distilled off 
in the usual way into a measured quantity of standard acid and 
titrated back. The method, while not being absolutely accurate, 
is quite sufficiently so for works control purposes. Determina¬ 
tions on the same liquor give very concordant results, but esti¬ 
mations made of known quantities of ammonia added to a lime 
liquor give results slightly on the low side. Frothing is 
minimized by adding a few drops of turpentine before distilling, 
and is less when no additional water has been added to the liquor. 
Three determinations of ammonia in a lime liquor gave the fol¬ 
lowing results as ammonia in grams per liter: 


1 .0.2072 

2 . 0.2072 

3 . 0.2044 


Some results obtained on adding known amounts of ammonia 
to an old lime liquor, and estimating the same by the method 
were as follows: 


NH 8 added NH S found 

grins. per litre grms. per litre 


1 . O.34OO O.3374 

2 . O.1344 -O.133O 

3 . O.1372 0.1302 
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SULPHIDES. 

Sulphides are most conveniently estimated by titration with 
standard zinc sulphate solution (Procter, L. I. L. B ., p. 55). 
Twenty-five cc. of the filtered or centrifuged lime liquor is 
titrated with a solution of zinc sulphate containing 14.35 grams 
of crystallized zinc sulphate per liter. Before making up the 
zinc sulphate solution to one liter ammonia is added until the 
precipitate formed is just redissolved. A drop of the solution 
is removed from time to time as the titration proceeds, and 
placed on a piece of filter paper, so that its edge is in contact 
with a similar spot of lead acetate solution. The zinc sulphate 
solution is added until no black or brown color is produced at 
the point of contact of the rings, when all the sulphides in the 
liquor will have been precipitated. The soultion of zinc sulphate 
is decinormal, so that each cc. will correspond to 1.6 milligrams 
sulphur, or 12 milligrams crystallized sodium sulphide. Traces 
of sulphide will be found in all old lime liquors, even if none has 
been added or introduced in the goods, being due to the decom¬ 
position by the alkali of the animal matter containing sulphur. 

DISSOLVED SKIN SUBSTANCE. 

The total nitrogen in all the products of hydrolysis of the 
skin substance is estimated by the Kjeldahl process. Twenty to 
50 cc. of the lime liquor is boiled nearly to dryness after acidifica¬ 
tion with dilute sulphuric acid, 15 cc. of strong sulphuric acid is 
added, together with some crystals of potassium sulphate, and 
boiled well until colorless, when the ammonia is distilled off, and 
estimated in the usual manner. Under these conditions, the 
whole process may be completed in about two hours, and there 
is not much objection to the method on account of length of 
time. The total nitrogen as found in this way is not necessarily 
derived all from leather forming material, but much is due to 
solution of epidermal and interfibrillar matter as has been pointed 
out by Procter, which must necessarily be removed from the 
skin. Some of the nitrogenous matter is not completely dissolved 
in the liquor, and would be removed by a clear filtration, and it 
is preferable to filter the liquors for Kjeldahl analysis through 
wool, or better to settle out the grosser particles by centrifuging. 
The following table shows the increase of nitrogen in a lime 
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liquor used for liming sheep skins, which was analyzed each time 
the goods were taken out, and also the difference in the nitrogen 
found made by filtration compared with that found in the cen¬ 
trifuged liquor. It is also seen that a much greater increase of 
nitrogen is found after the first draw of fresh goods through the 
pit than that after subsequent draws; part of this nitrogen is 
due to epidermal matter, etc. 


Limepit 6 


No. 

Sample 

taken 

Date 

(Filtered) (Centrifuged) 
N per litre N per litre 

2301 

2-/2/11 

0.0280 

0.0252 

23^9 

1/3/11 

O.2156 

O.2156 

2319 

3/3/n 

0.3560 

O.3780 

2328 

6/3/n 

O.4676 

O.490O 

2346 

8/3/11 

0.5516 

O.5628 

2352 

10/3/11 

0.8064 

O.8736 

2358 

13/3/n 

0.9744 

I.O472 

2367 

15/3/11 

M256 

1.2208 

2380 

17/3/11 

I.2C4O 

1.2992 

2385 

20/3/11 

I.6520 

1.7430 

2390 

21/3/n 

I. 7 I 50 

I.8270 


Remarks 

No goods been in. 

Goods, which had already been in 
2 weaker limes, had been in 24 
hrs. then out for 24 hrs. 

Goods, same as 2309, had been 
back 24 hrs. and then out 24 hrs. 

Same goods back again and out all 
Sunday (5/3/11). 

Same goods in 24 hrs. and out 24 
hrs. These goods were then fully 
limed. 

New lot of goods in 24 hrs. and 
out 24 hrs. These goods had 
already been through 2 limes. 

Same goods in 24 hrs. and out over 
Sunday (12/3/11). 

Same goods, in 24 hrs. and out 24 
hrs. 

Same goods, in 24 hrs. and out 24 
hrs. These goods are now fin¬ 
ished. 

Green goods, in 24 hrs. and out 
over Sunday (19/3/n). 

Same goods in another 24 hrs. Pit 
then run away. 


The following are the principal processes which have been 
suggested as works control methods in addition to the Kjeldahl 
method: 

1. Precipitation Method. —Fifty cc. of the filtered lime liquor 
is placed in a measuring cylinder, a little phenolphthalein added, 
and acetic acid added till slightly acid; the cylinder is then filled 
to the 100 cc. mark with saturated salt solution, and the volume 
of the precipitated hide substance read off after standing for a 



REPORT ON EIGHT LEATHER LIMING CONTROL 


353 


certain time. The method is extremely rough, but mav be used as 
a comparative test. The amount of acid added has a great effect 
on the amount of hide substance precipitated. When the solution 
is made just acid with hydrochloric acid more is precipitated 
than when acetic acid is used, but with excess of either the 
amount is about the same with each acid. Very little more is 
precipitated by saturating the solution with salt than by having 
the solution half saturated. The volume of precipitated matter 
as read on the scale lessens very rapidly on standing, as precipi¬ 
tation is very incomplete. In a lime liquor which contains 0.1394 
gram of total nitrogen in 50 cc., 0.0671 gram N was precipitated 
by the acid and salt, showing that about half only of the total 
nitrogen is thus removed. On further treatment of the precipi¬ 
tate with water: 

0.0364 gram was dissolved at 50° C. and 

0.0126 gram by boiling water, leaving 

0.0181 gram (consisting of Keratin?) 

2. Stiasny’s method (Collegium, 1908, 373-375) consists in 
titrating the acidity produced by adding neutral formaldehyde to 
the neutralized lime liquor. If the liquors contain sulphides it is 
necessary that they should be precipitated before the titration. 
This was done in the first case by means of zinc sulphate, which 
led, however, to a slight error through partial precipitation 
thereby of dissolved hide substance. In a later paper ( Collegium , 
1910, 181-187) the author substitutes the use of iodine solution 
for the removal of sulphides, and the method is as follows: 
Fifty cc. of the filtered lime is neutralized with 10 per cent, acetic 
acid, using phenolphthalein as indicator, and a dilute iodine solu¬ 
tion added until a slight excess is present. N/5 caustic soda 
solution is then added till the phenolphthalein is reddened, and 
after adding 10 cc. of neutral 40 per cent, formaldehyde solution 
the titration is carried out with N/5 caustic soda. The author 
points out that only those amino groups which are connected with 
carboxyl groups cause an increased acidity of the liquor after 
adding formaldehyde. The compounds contain different quanti¬ 
ties of nitrogen in this form, and also some nitrogen which does 
not react at all with formaldehyde, and from this Stiasny has 
shown that a measure of the degree of hydrolysis of the dis¬ 
solved skin substance may be obtained (see under). 
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3. Bennett's method 1 consists in titrating 25 cc. of the filtered 
liquor with N/10 HC 1 , using first phenolphthalein as indicator, 
'and then methyl-orange, the difference in the amount of acid 
lequired in the two cases being a measure of the dissolved skin 
substance. The author found a very constant factor connecting 
this figure with the total nitrogen found by the Kjeldahl method, 
but the principle of the method is incorrect if sulphides are 
present, and the constancy of the factor could not be verified by 
other investigators, nor are the end reactions at all sharp. 

differentiation of hydrolytic products. 

1. Bitne/s method (Gerber , 1895, L. I. L. B., 88-89) consisted 
in precipitating the lime in a measured quantity of the filtered 
liquor with carbon dioxide, collecting on a tared filter, washing 
with water and dilute hydrochloric acid, and weighing after 
drying at ioo° C. as “dissolved hide substance in combination 
with lime.” The filtrate was precipitated by acidifying with 
hydrochloric acid, and the precipitate washed, dried and weighed 
as “organic substance uncombined with lime.” Procter considers 
the distinction doubtful, as all organic calcium compounds would 
probably not be decomposed by carbonic acid. The peptones 
were determined in the filtrate by means of sodium hypochlorite, 
or by the method of Hallopeau, in which basic mercuric nitrate 
is used as a precipitant. The precipitate after standing 18-24 
hours is collected on a tared filter, washed with cold water, dried 
at 108 0 C., and weighed, and two-thirds of its weight reckoned 
as peptones. Procter states that this method does not include all 
organic products present, especially the amines, and amido acids. 

2. Trotman and Hack ford's method consists in acidifying the 
hot filtered lime liquor and saturating with zinc sulphate, which 
precipitates the albumoses. The peptones in the filtrate are pre¬ 
cipitated with tannin, filtered off, and the nitrogen determined in 
the dry precipitate by Kjeldahl’s method, the factor for conver¬ 
sion of nitrogen into peptones being 5.42. 

3. Wood and Trotmans method used in the examination of 
“Collin” for the analysis of gelatine, and its decomposition 

' Described in J. S. C. I. March 31st, 1909, but the principle of the 
method was published by Stiasny (I)er Gerber 1906, 229). See also 
Collegium 1909, p. 194 and this Journal, Vol. IV, p. 143. 
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products. Unchanged gelatine is precipitated by saturating the 
solution with zinc sulphate, and estimating the nitrogen in the 
precipitate. Peptones are precipitated in the filtrate by adding 
excess of bromine water, and the nitrogen estimated also in this 
precipitate. The nitrogen found in the filtrate from the bromine 
precipitate represents amido acids, amines, and ammonia. 

The Tannin Precipitation Method (Procter, L. /. L. B., 89).— 
Twenty-five cc. of a filtered lime liquor was made faintly acid 
with acetic acid, and excess of tannin solution added, the precipi¬ 
tate was filtered off, and the nitrogen in it determined by 
Kjeldahrs method. The nitrogen in 25 cc. of the original filtered 
liquor amounted to 0.0326 gram, while that in the precipitate was 
0.0221 gram. Thus in the liquor containing 1.3048 grams of 
nitrogen per liter the amount precipitable by tannin was 0.8848 
gram per liter, or 67.8 per cent, of the total nitrogen. This per¬ 
centage is, as might have been expected, of the same order as 
that of the alcohol preccipitable substances, but somewhat higher. 
The determination of the tannin precipitable matter is certainly 
of value as indicating what proportion of the dissolved nitro¬ 
genous matter would, if left in the skin, have been transformed 
into leather. 

Information which might be of value is attained by precipi¬ 
tating the filtered and neutralized liquor with alcohol. To 25 cc. 
of a filtered lime liquor containing 0.840 gram N per liter N/r 
HC 1 was added until neutral to phenolphthalein and 50 cc. of 
alcohol. The precipitate was filtered on a tared filter, washed 
with alcohol, and weighed after drying at ioo° C. The precipi¬ 
tate weighed 1.01 grams and contained 13.0 per cent. N. The 
nitrogen precipitated in this way therefore amounted to 0.543 
gram per liter, i. e., 64.6 per cent, of the total nitrogen. The 
amount of organic matter precipitated in this way is practically 
all that is precipitable by alcohol of any strength, and represents 
presumably all the organic matter above a certain degree of 
hydrolysis. 

Stiasny’s method ( Collegium, 1910, 181-187; Abstr., this J., 
V, 345) consists in the comparison of the total nitrogen as found 
by Kjeldahl’s method with the formaldehyde titration figure. By 
means of this an approximate idea of the extent of the hydrolysis 
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undergone by the dissolved skin substance may be obtained, as the 
factor connecting the total nitrogen with the titration figure after 
the addition of formaldehyde becomes less as hydrolysis proceeds. 
The factor expressing the degree of hydrolysis is given by the 
formula N/C, where N equals the number of milligrams of nitro¬ 
gen found in a certain volume of the liquor, and C the number 
of cc. of N/5 soda required to neutralize the same volume of 
liquor after the addition of formaldehyde to the neutral liquor: 

Hydrolyzed gelatine . i cc. N/5 NaOH = 5.9 mgm. N 

Witte Peptone hydrolyzed . 1 cc. N/5 NaOH= 7.2 mgm. N 

Glycocoll monamino acids ammonia 1 cc. N/5 NaOH = 2.8 mgm. N 

Diamino acids— 

Lysin . 1 cc. N/5 NaOH= 5.6 mgm. N 

Arginin . 1 cc. N/5 NaOH = 11.2 mgm. N 

Histidin . 1 cc. N/5 NaOH= 84 mgm. N 

At the present stage of our knowledge with regard to the dis¬ 
solved hide substance in lime liquors, it seems that the two figures, 
(1) the total nitrogen by Kjeldahrs method, and (2) the factor 
by Stiasny’s formaldehyde method, will give all the information 
that can readily be obtained. For the sake of simplicity, the 
factor found by Stiasny for gelatine (178) might be taken as 
o, i. e., there is no hydrolysis beyond that required to bring hide 
substance into solution. If the factor for the final hydrolysis 
compound (ammonium salts 2.8) then be taken as 100, any inter¬ 
mediate factor between these two may be calculated to express 
percentage hydrolysis undergone. If, for example, the factor 


mgm. N 


for a lime liquor came to 12, the percentage hydro- 


cc N/5 soda 

lysis in the liquor would be 100 — £(12 — 2.8) X 
94.8 per cent. 


BACTERIA AND THEIR PRODUCTS IN THE LIMES. 

An old lime in which pelts had been worked 3-4 weeks was 
examined under the microscope with V12 °* u objective and 
Swift’s dark ground condenser with 500 c. p. Xernst lamp illumi¬ 
nation. The field was full of brilliant particles all in motion. A 
large number of bacteria in pairs were seen; owing to the 
Brownian movement it was difficult to distinguish between inert 
particles and micrococch except in the case of crystals. The 
particles vary in size from r.5 /x downwards. Numerous crystals 
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of calcium carbonate and possibly other salts of calcium are seen, 
forming very beautiful microscopic objects. 

A single loop of this lime inoculated into ordinary nutrient 
gelatine, to which a drop or two of ammonia was added, devel¬ 
oped about 50 colonies, the estimated number of bacteria per 
cc. of lime liquor being about 50,000. This is a very low number, 
and there were undoubtedly many more organisms present, 
although they failed to come to development in the nutrient 
medium used. In the soaks there are approximately 1,000 times 
as many bacteria. 

The principal colonies developing were small, round, yellowish 
ones, granular under a low power. They consisted of small 
bacteria in pairs, diplococci one of three cells not motile except 
for the Brownian movement. There were also a number of 
colonies of a pinkish color, the bacteria of which resembled 
B. prodigiosus. 

Some of the yellow colonies were surrounded by a ring of 
liquefied gelatine and corresponded with Micrococcus flavus 
liquefaciens, the non-liquefying colonies being probably identical 
with Micrococcus Aurantiacus. The yellowish color of old limes 
is possible due to these bacteria. 

There were also some fluorescent greyish colonies forming 
apparently swarming islets like Proteus Vulgaris, but these again 
were cocci, and not identical with Hauser's bacillus. 

The exact mode of action of the bacteria has not been inves¬ 
tigated, but it is no doubt somewhat as follows: fresh lime dis¬ 
solves the interfibrillar. substance of the skin. Bacteria from the 
air develop in this medium, and decompose the dissolved skin 
substance by means of various enzymes into gelatones (gelatine- 
peptones). These are then broken down, further (hydrolyzed) 
into amino-acids, and eventually into simpler bodies such as 
ammonia, caproic acid, etc. 

The number of species of bacteria capable of developing in a 
lime, liquor is limited by its alkalinity. The bacteria found on 
the roots of wool removed in a ‘‘sweating stove" are capable of 
growing in a liquid as alkaline as V 20 normal or more, and when 
grown in nutrient peptonized gelatine produce a considerable 
quantity of ammonia. Very similar bacteria are found in the 
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limes, and as has been pointed out by Wood (/. S. C. /., 1910, 
p. 667; this J., V, 36083) it is highly probable that the unhair¬ 
ing action in both limes and “sweating stove’' is due to the same 
bacteria, not necessarily a single species. 

The growth of bacteria in limes is the principal factor produc¬ 
ing the “mellowing” of the lime. Griffith ( 7 . Amer. Lcath. Chem. 
Ass., 1910, 109-129) states that the mellowness of a used lime 
liquor may be artificially produced by the addition of ammonium 
sulphate. 


THE ESTIMATION OF SULPHIDES IN LIME LIQUORS . 1 

By J. R. Blockley , M. Sc., and P. V. Mehd f M.A., B.Sc. 

The objects of the experiments recorded in this paper were 
threefold. (1) To devise a rapid and sufficiently exact method 
for the estimation of sulphides in lime liquors. (2) To determine, 
if possible, what is the mechanism of the reactions by which the 
epidermis is dissolved and the hair rendered loose. (3) To de¬ 
termine what the differences are between lime and sulphide 
pastes made in the different ways which are used in practice. 

Method of estimating sulphides in lime liquors. —Several at¬ 
tempts were made to obtain a rapid method for the estimation 
of small quantities of sulphides in lime liquors. One method, 
which seemed promising at first but which was found to fail 
in certain respects, was a colorimetric method, based on matching 
the color obtained with a solution of sodium nitroprusside and 
a standard solution of sodium sulphide, similar to the colorimetric 
method for the estimation of small quantities of iron. 

The method which was finally adopted as being the most re¬ 
liable was a volumetric method, using a solution of zinc sulphate. 
Zinc sulphate alone cannot be used to determine the amount of 
sulphide in a liquor containing lime or caustic alkali, because the 
zinc is precipitated not only as sulphide but also as hydroxide. 
If, however, the zinc sulphate solution contains an excess of 
ammonium chloride, the precipitation of hydroxide is prevented, 
and the only precipitate is. therefore, zinc sulphide and the ordi- 
1 J. Soc. Chem. Ittd ., XXXI, 369-71, April 30, 1912. 
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nary end point with lead acetate or sodium nitroprusside can be 
obtained with accuracy. 

Procter states (Leather Industries Laboratory Book, pp. 55, 
87) that sulphides in lime liquors can be estimated by a zinc 
sulphate solution made by dissolving in water and adding am¬ 
monia until the precipitate just redissolves. We find that this 
gives abnormal results, due to the precipitate of zinc as hydroxide. 
This solution can be used, however, if an excess of ammonium 
chloride be added to the liquor to be titrated. 

For the estimation of the sulphides in lime liquor, a N/10 
solution of zinc sulphate, to which has been added 50 grams 
per liter of ammonium chloride, is used. With the concentrations 
of the liquors in use in practice, it was found that sodium nitro¬ 
prusside as external indicator gave better results than lead acetate. 

The following table shows what sort of accuracy may be ex¬ 
pected by the method, and what the error is if zinc sulphate solu¬ 
tion, prepared by adding ammonia until the precipitate just redis¬ 
solves, is used. 


Solution 

Titrated 

with 

N/10 zinc 
sulphate 
made 
alkaline 
with 

ammonia 

Error 
per cent. 

Titrated with 
N/:o zinc 
sulphate to 
which has 
been added 

50 grs. per 1. 
of ammonium 
chloride 

Error 
per cent. 

Sodium sulphide 0.2%. 

0.2 

0 

0.2 

0 

Saturated lime water 

+ 0.2% sodium sulphide 

0.23 

14 

0.2 

0 

Saturated lime water 

+ 0.1% sodium sulphide 

O.Il8 

18 

0.103 

3 

Saturated lime water 

+ 0.05% sodium sulphide 

O.066 

32 

0.051 

2 


When using a sulphide lime liquor in the yard, it is often of 
advantage to be able to use it over again, and it is sometimes dif¬ 
ficult to know how much sodium sulphide to add to bring it to 
the original strength. By a simple titration therefore in this way, 
it is possible to strengthen up again to the desired extent. 

Alkalinity of lime liquors containing sulphide .—The alkalinity 
of a lime liquor furnishes valuable information with regard to 
the age or mellowness of the liquor. A fresh pure lime liquor 
has an almost constant alkalinity, being merely that of a saturated 
solution of lime. As the hides pass through the liquor, some of 
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the nitrogenous organic matter of the hides is decomposed and 
split up into soluble amino compounds, which thereby increase 
the alkalinity of the solution. In this way the alkalinity gives an 
indication of the age of the liquor, and is often taken as a guide 
to the condition of the liquor, and in practice it is common to 
use the liquors until a certain alkalinity is reached and then run 
them down the drain. 

This measurement of alkalinity is not applicable in the presence 
of sodium sulphide, because of the additional alkalinity given byl 
the sodium sulphide, and therefore the alkalinity of a sulphide 
liquor gives no indication of the age or mellowness, unless account 
be taken of the amount of sulphide. 

If, however, the amount of 'sulphide be determined and the 
alkalinity corresponding to it, be subtracted from the total alka¬ 
linity, the resulting alkalinity is no criterion as to the mellowness 
of the liquor, as might be expected to be the case. This arises 
from the fact that the addition of sodium sulphide to a saturated 
lime liquor, throws out of solution some of the lime. The 
addition of hycjfoxyl ions from the sodium sulphide increases the 
solubility product and causes the precipitation of some calcium 
hydroxide similar to the precipitation of sodium chloride from a 
saturated solution, by the addition of hydrochloric acid. 

The alkalinity, therefore, of a sulphide lime liquor does not 
correspond to the sum of the alkalinities of the lime and the sul¬ 
phide, and a sulphide lime liquor contains less lime than a pure 
lime liquor. 

The following figures show how the total alkalinity varies as 
the amount of sodium sulphide increases. (The alkalinity was 
determined with methyl orange as indicator, phenolphthalein only 
indicates half the sulphide.) 


Solution 

Saturated lime liquor 


Totnl alkalinity 
of ioo c.c.s. N/io 
hydrochloric acid 
’methyl orange 

Alkalinity 

due 

to 

lime 

44.0 

44.O 

le 136.2 

36.2 

e 225.0 

25.O 


Reactions between lime and sodium sulphide .—The reactions 
which may take place when sodium sulphide is added to a lime 
liquor are numerous, and it is not easy to say which compounds 




ESTIMATION OF SULPHIDE IN LIME LIQUORS 361 

are the effective ones in loosing the hair. If a piece of skin be 
placed in a fresh lime liquor or in a solution of sodium sulphide 
in water, the loosening of the hair takes place very slowly, but 
when the skin is placed in a solution containing both lime and 
sulphide the hair is loosened very quickly. The active unhairing 
agent is therefore not lime or sodium sulphide. Stiasny has 
shown (Der Gerber, 1906, Abstr. this Journal II, 55) that when 
lime and arsenic sulphide are used together for depilation, the 
active agents are calcium sulphydrates. Experiments were there¬ 
fore undertaken to determine what the active constituents are 
in mixtures of sodium sulphide and lime. 

Two series of experiments were carried out, the first to deter¬ 
mine what is formed when sodium sulphide and lime are mixed 
in various ways, and the second to determine what changes take 
place in a sulphide lime liquor when pieces of hide are placed in. 

Reactions between lime and sodium sulphide .—To determine 
what the compounds are which are formed when sodium sulphide 
and lime are mixed together, the following plan was adopted. 

When sodium sulphide and lime are mixed the following com¬ 
pounds might be formed or present: sodium sulphide, sulphydrate 
and hydroxide, calcium hydroxide, sulphide, sulphydrate, hy- 
droxysulphydrate, or polysulphides. Of these compounds, the 
sodium salts and calcium sulphydrate, sulphide, and polysulphides 
are soluble in absolute alcohol; the others are insoluble. Pastes 
of lime and sodium sulphide were made with as little water as 
possible, and then extracted with absolute alcohol, and the solu¬ 
tion so obtained analysed for the amount of sulphur present and 
for the amount of calcium present. 

With pastes made with the proportions of sodium sulphide and 
lime which are commonly used in practice, there was no calcium 
salt present in the alcohol extraction. This excludes, therefore, 
calcium sulphide, sulphydrate, and polysulphides as the active 
principle; since these are not formed, the only other compounds 
are calcium hydroxide and hydroxy-sulphydrate and the sodium 
compounds. Of these the latter is the only one possible, since 
the sodium compounds are all present in a pure sodium sulphide 
solution when no unhairing takes place, and the calcium hy¬ 
droxide alone has no action. 
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The calcium hydroxysulphydrate is probably formed in some 
such way as the following:— 

Ca(OH) 2 + Na.S + H 2 0 = Ca(SH) (OH) + 2NaOH. 

The resulting compounds therefore will be sodium hydroxide, 
sulphydrate and calcium hydroxide, and hydroxysulphydrate. 
This applies to the pastes which are used in practice in which 
the proportion of sodium sulphide to lime does not reach higher 
than one of sulphide to two of lime. (In practice the proportion 
of sulphide to lime is much less than this.) 

Having determined what compounds are possible, it was at¬ 
tempted to determine to what extent these compounds are formed. 
The amount of sulphur in the alcohol extraction gives a measure 
of this extent. The only sulphur compounds soluble in alcohol 
are the sodium compounds, and therefore the original amount of 
sulphur minus the amount of sulphur present in the alcohol ex¬ 
traction, gives the amount of the Ca(SH) (OH) compound which 
is formed. With the mixtures which were taken in these experi¬ 
ments, nearly one-half of the sodium sulphide was reacted upon 
to form the calcium hydroxysulphydrate. It remains to be proved 
whether under different conditions of mixing the sulphide and 
the lime, different results are obtained, and experiments are now 
being made to determine what differences there are in the lime 
and sulphide pastes prepared in different ways. 

In practice it is usually thought better to mix the unslaked 
lime and the sodium sulphide together, and add water to the 
mixture, rather than to add a solution of sodium sulphide to 
already slaked lime. So far the experiments have shown no 
difference in the results. 

That the reaction between the lime and the sulphide is to form 
calcium hydroxysulphydrate, confirmatory evidence was given by 
the fact that the total alkalinity of the alcohol extractions, just 
corresponded to he total amount of sodium compounds, and this 
is in accordance with the above reaction. 

One point in connection with the mixing of lime and sodium 
sulphide is the production of a green color. This green color is 
due to traces of iron, and it was found exceedingly difficult to 
obtain lime free from iron. The green color is much more ac¬ 
centuated when the sulphide and lime are slaked together, than 
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when the two are dissolved separately and mixed. In fact, 
quite a large amount of iron may be present before a green 
color is obtained, when the two are dissolved separately and 
mixed, whereas the merest trace of iron will be revealed if they 
are slaked together. 

In comparative experiments on the length of time required to 
loosen the wool from sheepskins, using pastes made up in these 
two different ways, there was no apparent difference, neither 
was any difference found in the amount of calcium hydroxysul- 
phydrate which was formed. 

The above experiments could only be carried out on lime 
and sulphide pastes such as are used by fellmongers for removing 
the wool from sheepskins. It was impossible to determine if 
the same sort of result obtains, in the weak sulphide liquors 
which are used for unhairing heavy hides. 

Experiments on the absorption of alkali by pelt in lime liquors 
containing sulphides .—To determine, if possible, what changes 
take place when hides are placed in lime liquors containing sul¬ 
phide, experiments were carried out by suspending pieces of 
hide in liquors made in different ways, and estimating the total 
alkalinity and the sulphur content of the liquor from time to time. 

Pieces of washed soaked hides were placed in the following 
liquors: A. milk of lime; B. N/20 sodium sulphide: C. milk of 
lime + N/20 sodium sulphide. The last one represents the sort 
of sulphide liquor which is used in practice for heavy hides. 

The following table shows the alkalinity of 100 cc. of the 
liquor using Nf 10 hydrochloric acid:— 


A. 

Phenolphthalein 

Originally 

44.0 

After 

24 hrs. 
42 

After 

72 hrs. 
42 

After 
120 hrs. 

44 

After 
192 hrs. 

46 


Methyl orange 

44.1 

43 

44 

48 

52 


Difference 

O.I 

I 

2 

4 

6 

B. 

Phenolphthalein 

26.0 

10 

8 

9 

9 


Methyl orange 

49-5 

32 

30 

31 

34 


Difference 

23-5 

22 

22 

22 

25 

C. 

Phenolphthalein 

59-2 

55 

58 

62 

64 


Methyl orange 

83.6 

75 

85 

88 

95 


Difference 

24.4 

20 

27 

26 

3i 
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It will bee seen that alkalinity of the milk of lime very slowly 
increases. The alkalinity of the soda sulphide alone, diminishes 
at first very rapidly and then increases again, but it is only the 
alkalinity with phenolphthalein which diminishes at all. This 
seems to point to the fact that sodium hydroxide is absorbed very 
rapidly at first, and that sodium sulphydrate or sulphide is only 
very slowly absorbed; this is confirmed by the sulphur determin¬ 
ations. 

The increase in alkalinity is due to the decomposition products 
of the hide, namely, the amino compounds. 

With the mixture of sulphide and lime the alkalinity decreases 
rapidly at first, and then begins to increase slowly, and finally 
increases very rapidly. The very rapid increase of alkalinity 
shows the vigorous action of the mixture as compared with the 
action of the lime and sulphide alone. It appears as though 
the sodium hydroxide is rapidly absorbed, and that the sulphur 
compounds are only slowly absorbed. This is confirmed by the 
sulphur determinations, which were as follows:— 



Originally ioo c.c.s. 

After 

After 

After 

After 


N/10 zinc sulphate 

24 hrs. 

72 hrs. 

120 hrs. 

192 hrs. 

B. 

49.5 

45 

34 

2 7 

22 

C. 

49.0 

40 

33 

30 

20 


The hair was loose in C in two days, in B in five or six days, 
and not at all in A. 

Amount of hide substance lost .—Determinations of dissolved 
hide substance were also made in the above liquors from time to 
time. At the end of eight days the amounts of hide substance in 
solution in the different liquors were:— A. 0.056 per cent.; B. 
0.128 per cent.; C. 0.296 per cent. This explains the rapid in¬ 
crease in alkalinity with the sulphide and lime together, and 
also the rapid loosening of the hair. 

Experiments were also made on the same lines as above, but 
with the sulphide and the lime mixed in different ways. In one 
case slaking the sulphide and lime together, in another case 
slaking the lime with a strong solution of the sulphide, and in 
another case slaking the lime with water, then adding the solution 
of sodium sulphide. The three mixtures, made in the above way, 
were then diluted with water to the required strength and pieces 
of hide immersed in the weak liquors. Xo differences could be 
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detected, in the decrease or increase of alkalinity, in the absorp¬ 
tion of sulphur, or in the amount of hide substance dissolved. 

DISCUSSION. 

The chairman asked why caustic soda should not do the work 
better than a mixture of lime and sodium sulphide? The effect 
produced by the latter reagents might actually be due to the fact 
that there was a formation of caustic soda. 

Dr. Gordon Parker said that the whole process of liming hides 
and skins preparatory to tanning had been much neglected by 
chemists in the past. More attention had been given to the con¬ 
stitution of the tannins and the tanning process in general, and the 
processes whereby the hides and skins were prepared for tanning 
had, with but few exceptions, been left severely alone. He thought 
now that chemists had begun to realize that one of the most im¬ 
portant processes in connection with leather manufacture was the 
preparation of the raw pelt prior to the subsequent tanning. 
There were more chances of loss and more likelihood of trouble 
than in the tanyard proper. Years ago it used to be the general 
impression that the sole object of liming hides was to dissolve 
the hair-roots, swell the fibers, and kill the grease, so that the hair 
could be pushed off by mechanical means, and it was generally 
believed that the lime and the lime alone was responsible for this 
action. Payne and Pullman, in order to save the usual lengthy 
period of liming hides, patented a process by which lime was 
formed in the interior of the hide, by first placing it for a few 
hours in a solution of caustic soda, and afterwards in a bath of 
calcium chloride. By this means any proportion of lime could 
be rapidly and accurately introduced, and by this process the 
hides swelled rapidly. They were beautifully limed, but the hair 
remained as firmly fixed as ever, and it could only be removed 
by subsequently placing the hides into a solution of sulphide of 
sodium or into a pit containing a stale lime. To overcome this 
difficulty the hides were soaked prior to the patent liming 
process in an old stale soak to produce bacterial action. By this 
means hides could then be limed and unhaired in about 48 hours. 
It was now fully realized that bacteriological action played an im¬ 
portant part in the unhairing of hides, and that the action of old 
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limes was largely bacterial and that hides could not be un¬ 
haired from a sterilized lime. He had been much interested in 
Mr. Blockley’s experiments, which he thought had not been carried 
far enough as regarded the various compounds which were 
formed in the mixture of sodium sulphide in different propor¬ 
tions, and under different conditions. From the experiments it 
was impossible to detect any difference, but in practice one found, 
as far as one could gauge it technically, that there were differ¬ 
ences. He believed that when the sulphide was mixed with the 
lime during slaking a better result was obtained, for he had 
generally found that the compounds, whatever they were, would 
unhair hides quicker than if sodium sulphide was mixed in the 
same proportion with the lime after it was slaked. A good way 
was to slake the lime with a solution of sodium sulphide in water. 
There were other methods whereby sulphide crystals were mixed 
with the lime and they were slaked together, but either of those 
methods in his opinion seemed to give better results than when 
the two materials were mixed cold and separate. The heat ap¬ 
peared to assist in forming some compound which had a greater 
or quicker depilating effect on the hides. One point referred to, 
the titration of the lime liquors, was very important. It was 
a very important matter nowadays when one understood how 
much hide substance could be lost by careless liming, to be able 
to titrate the lime liquor quickly, so that one could tell the fore¬ 
man at once when to order the liquor to be run away. The zinc 
sulphate method hitherto used had not been found very satis¬ 
factory, and Mr. Blockey’s modification would be of great assist¬ 
ance in the tannery. It would be also of great value if they 
could find out which of the possible materials was the active 
unhairing agent. If they knew that no doubt they would be better 
able to control the process. 

Dr. H. G. Colman a§ked if there was definite evidence that 
the polysulphides were not more active substances than the sul¬ 
phides in the process, and whether any experiments had been 
made as to the effect of increasing the amount of polysulphides 
in the mixtures used. 

Dr. S. Rideal asked if spent gas lime (“Blue Billy”) had ever 
been used as a depilatory in tanning, to get over the difficulty of 
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any free caustic soda, which might have an adverse effect. In 
the gas industry small quantities of sulphuretted hydrogen were 
determined colorimetrically with a sugar solution of lead acetate, 
which kept the lead sulphide in solution instead of precipitating it. 
If sugar was added to the tanning liquor a similar reaction might 
be used in determining the sulphide. 

Mr. Blockey, in reply, said he thought it could be stated pretty 
definitely that caustic soda was not the active principle in the re¬ 
moval of the hair. It probably showed its effect in the extra 
swelling of the pelt; there was no loosening of the epidermis or 
the hair cells. 

The Chairman asked with regard to the amount of hide sub¬ 
stance that passed into the solution, whether the same effect 
was produced if it were placed in caustic soda. Had that been 
measured ? 

Mr. Blockey said that some was dissolved, but nothing like the 
amount which w r ent into solution when a mixture of sodium 
sulphide and lime was used. He believed that in practice differ¬ 
ences were obtained between the pastes made in different ways. 
These experiments were not meant to be taken as conclusive 
against that idea; they were done to determine, if possible, which 
were the active substances. They hoped to determine what the 
actual differences were between these compositions made in dif¬ 
ferent w^ays. So far they had obtained no differences whatever 
in the chemical analyses. He did not think calcium polysulphide 
was at all likely to be formed, using the proportions commonly 
used in practice: qualitative reactions for polysulphides furnished 
no evidence whatever. He did not know whether any experi¬ 
ments had ever been tried on the actual unhairing action of cal¬ 
cium polysulphides, but he saw no reason why they should not 
have the power of loosening hair. The compound formed when 
sulphuretted hydrogen was passed into lime was known to leather 
chemists, and he understood from Dr. Parker that it had been 
used as a depilatory in bygone days. 
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ANALYSIS OF SULPHITE-CELLULOSE EXTRACTS. 

By Frank M. Loveland. 

It has been the lot of the writer, during the past few months, 
to hear a great deal of argument pro and con in regard to so- 
called Sulphite-Cellulose Extracts. At the time this is written 
nothing definite has been done in regard to the proper method 
for making an analysis of same. Many chemists have expressed 
their views as to the merits of these extracts, and what they 
intend doing with them. The whole situation has led to much 
talk and more bitter feeling than perhaps we can see from the 
outside. 

Committees have been formed and undoubtedly work has been 
outlined. The writer has done no work on these extracts through 
committee, and what has been done in person is beside the mark. 
What seem important to be brought out are the real facts in the 
case as they confront us, not a new method of analysis. Perhaps 
what is here offered may be considered out of place in this 
Journal: nevertheless, it would seem that it is time to bring 
the matter to notice. There has been too much talking in private 
and not enough in the open. 

It also might be added that the writer is no advocate of 
sulphite-cellulose extracts, being interested in them solely from 
a tannery point of view. It is in the tannery that they must 
prove their worth or otherwise, and the whole interest centers 
around this pivot. There are men on the road selling this product 
who seem well able to take care of that end of the business. 
Having nothing in common with them, any criticism for what is 
written should not fall on their shoulders. 

The facts of the case are that we are spending too much time 
in quibbling and splitting hairs about the analysis of this sort 
of extract and not enough time in the analysis of the situation. 
If we would come down to earth for a few minutes, get outside 
the laboratory, and call a spade a spade, we would come nearer 
to some logical conclusion. In the first place, let us take a defi¬ 
nite proposition, not sulphite-cellulose extracts in general, but 
Spruce or Muskegon extract for instance. Here are terms that 
all tanners understand, and when we bring the situation down to 
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the last process of analysis, we all have the tanner to look to for 
our livelihood. 

The question is will Spruce or Muskegon make leather? Now 
if we put this question fair and square to all men interested we 
will get answers both in the negative and affirmative, and we 
will have to admit that the affirmative answers will not come 
exclusively from men who have it to sell. We have the word of 
an extract maker that any firms making a straight brand of 
extract have nothing to fear from Muskegon or Spruce. Surely 
if this be the case, it makes no difference to the makers of other 
brands how we analyze these extracts. 

It does not appear that we as chemists have such a great barrier 
to surmount or a great difficulty to overcome. We have given 
an extract to analyze, let us call it Muskegon or Spruce. This 
is the name it goes by, this is the name it is sold under. Head 
your report with this name. Analyze according to the official 
method and state this under your report. If it is a blend of 
these with other extracts, you have your tests, say that it is a 
blend. The firms who make Muskegon or Spruce will have no 
objection, they sell under a trade name, and the men who object 
to these extracts will also be satisfied. 

Our present method of analysis is like a trial by jury. The 
jury gives us a verdict, it may be right, it may be wrong, but it 
is the very best method of trial known to man, so we use it and 
abide by results. Up to this time our method of analysis of 
Spruce or Muskegon is the best we have according to our knowl¬ 
edge; let us abide by results until something better is given. We 
as chemists can show neither favor or prejudice, we are a fair 
minded jury. 

But let us revert to the tanner, the man we have to consider, 
the man who buys the extract and pays the bills. The sales¬ 
man comes along and has Muskegon or Spruce to sell; the tanner 
if he is a wise man, gives them a trial. This may bring a smile to 
some faces, but we do not have to go back very far to remember 
when chestnut and quebracho were first given trials. In some 
cases both were thrown bodily out of the tannery together with 
the salesmen, who had them to offer, yet some pretty fair leather 
is being put on the market to-day from these tannages. 
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So we will admit the tanner gives the extract a trial and we 
will also admit for the sake of argument that it works well in 
the tannery. The tanner is satisfied with price and product. 
He buys more and sends his chemist a sample for analysis. 
What are you as chemists going to do about it? The logical 
answer is analyze it of course, by the best method you have, 
and report it for what it is, Muskegon or Spruce. Surely you do 
not intend to lay the sample on the shelf and let the tanner wait 
for you to split hairs, quarrel and quibble over a method of 
analysis. 

We also might say in passing that if we as the A. L. C. A. throw 
this extract out of our method, or as individuals refuse to ana¬ 
lyze it, as some have said they would do, it would not of necessity 
close the doors of the extract plants. The tanner if he likes 
may go back to his old friend the Fairbanks with its hundred 
pound weights, and let our little Henry Tromner keep its own 
company. 

Now let us take the other s de of the situation, the tanner buys 
in this case also, but the product fails to give the desired re¬ 
sults. The same thing does not always work the same way 
in different tanneries. The tanner will from now on fight shy 
of the product or any blend of it. He is like a once hooked 
fish, suspicious of the angler’s lure. You head your report 
Muskegon or Spruce blends, or make a note of same and the 
tanner will drop this extract like a hot coal. 

You will find that it makes no difference to the tanner if the 
matter absorbed by hide powder is termed tannin or tare on your 
report. He would not buy this extract if you sent him fifty re¬ 
ports gratis, lithographed or hand emblazoned, with a fac-simile 
of your signature in raised letters. He is through. He will 
neither swallow or take the stuff into his system by any other 
manner of assimilation, as some would have us believe. 

The wr’ter does not want to depreciate any man’s work, who 
may be trying to find a better method of analysis for this product. 
If anyone knows a better method, let us have it. What should 
be brought out is this, we have the product, we must analyze 
it, and if we call it by its proper name we are working no injury 
to the tanner or The A. L. C. A. 
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WHAT IS TANNIN? 

By Roy H. Wisdom. 

Tannin, or tannic acid, according to the Century DicPonary is 
“a white uncrystallizable inodorous substance, C 14 II 10 O 0 , hav¬ 
ing a most astringent taste, without bitterness. It is very soluble 
in water, much less so in alcohol. It has an acid reaction and 
combines with most salifiable bases. It precipitates starch, albu¬ 
min, and glutin, and forms with gelatine a very insoluble com¬ 
pound which is the basis of leather, and on which the art of tan¬ 
ning is founded. The zvord tannin has been loosely applied to all 
astringent vegetable principles.” 

Professor Procter in his “Principles of Leather Manufacture ,, 
defines tannin as follows:—“The tannins, though varying con¬ 
siderably in their chemical constitution and in many important 
characteristics, are all marked by the power of precipitating 
gelatine and some allied bodies from their solutions, of con¬ 
verting animal skin into the imputrescible material known as 
leather, and of forming dark-colored compounds with ferric 
salts which are often utilized as inks/' 

In the analysis of a tannin bearing material, the chemist re¬ 
ports as tannin the result obtained by the present hide powder 
method. This is generally understood to mean tannic acid. On 
the interpretation of this word tannin in the analysis rests con¬ 
siderable responsibility, for the product we call leather must be 
judged accordingly. Should we revert to the old Lowenthal 
permanganate method which determines what is chemically 
known as tannic acid, and analyze some of the tanning materials 
now on the market, we would be confronted with results widely 
divergent from those obtained by the h de powder method. 

It is just here that the question of tannin comes in. It seems 
to the writer that there is a considerable question as to whether 
the words tannin and tannic acid are synonymous for while both 
results are probably correct as to what they estimate, the tannic 
acid shown by the Lowenthal method is by no means the same 
as the tannin reported by the hide powder method. In other 
words, while each fulfills the definition of tannin, is it not true 
that the matter going to form the tannin of the hide powder 
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method is essentially something beside the tannic acid reported 
by the Lowenthal method? 

Again returning to the Century Dictionary we find:—“The 
word tannin has been loosely applied to all astringent vegetable 
principles.” Is this not an admission that perhaps after all. tan¬ 
nin is something more than tannic acid? 

This also brings up the question—what is vegetable tanned 
leather? Again we call upon the Century Dictionary and find 
the following:—“The peculiar character of leather is due to 
the chemical combination of tannin in the process of tanning, 
or of tannin and vegetable extractive matter with gelatin as con¬ 
tained in animal skin; its physical characteristics, such as flex¬ 
ibility, tensile strength, color, and durability, are more or less 
modified by the processes subsequent to the chemical, and in¬ 
cluded in the various operations of currying and dressing.” 

Professor Procter says, “The object of tanning has been stated 
to be the rendering of animal skin imputrescible and pliable.” 

A few years ago at a meeting of the American Leather Chem¬ 
ists Association, considerable differences of opinion were ex¬ 
pressed as to whether a certain sample submitted was really 
leather or not. The sample in question was a piece of animal 
skin which had been rendered “imputresc ble and pliable” by 
treating with an extract which showed most marked differences 
when analyzed by the two methods above referred to. Inas¬ 
much as this product fully conforms to the definition of leather 
as laid down in the Century Dictionary, being “due to the chemi¬ 
cal combination of tannin in the process of tanning or of tannin 
and vegetable extractive matter with gelatin as contained in 
animal skin” and is to all physical intents and purposes, leather, 
is it not fair to assume that the amount reported as tann'n by the 
hide powder method expresses as nearly as possible in figures, 
the leather forming properties of the material under consideration ? 

In conclusion then, does not the question resolve itself into a 
separation of the terms tannin and tannic acid / the former in¬ 
cluding tannic acid and vegetable extractive matter which com¬ 
bines with the gelatine in the skin, rendering it imputrescible and 
pliable, and the latter, meaning simply the chemical substance 
known as C 14 H 10 O 9 . 
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EXTRACTS OF CELLULOSE . 1 

By M. Louis Sody, 

Professor in the Tanning School at Li£ge. 

Origin of these extracts .—The great and ever increasing use 
of paper long ago rendered it necessary to find sources of raw 
material in addition to the rags, of all sorts, old rope, tow and 
old paper which had long sufficed for the manufacture of paper. 
Analysis having shown that the cellulose of plants is essentially 
similar to the material of rag papers, attention was naturally di¬ 
rected to the vegetable kingdom in the search for a substitute for 
rags. 

The problem to be solved in the chemical production of wood 
pulp consisted in extracting from the woody tissues the cellulose 
which they contain, in such a condition of length, strength and 
elasticity that it could be felted together in the manner essential 
to the making of paper. There are evidently many possible ways 
of extracting the cellulose from wood, but a study of them is 
foreign to the purpose of this lecture. The system most used in 
the making of wood-pulp is as follows: The wood is reduced 
to small chips by a suitable machine, or ground in a mill, so as to 
expose as large a surface as practicable to the action of the chemi¬ 
cals. The chipped wood is placed in autoclaves or specially con¬ 
structed vats, where it is treated with a solution of acid calcium 
sulphite (“bisulphite of lime ,, ). The wood is thus disintegrated, 
the cellulose remaining undissolved in a more or less pure form, 
having a yellowish color. The liquid which flows away is brown¬ 
ish black. This liquid holds in solution the tanning matters, car¬ 
bohydrates and salts. 

Since no way of utilizing this liquid had been discovered, it 
was formerly turned into the streams, producing great pollution 
of the water. The nuisance to those who lived along the streams 
became unbearable, and a law was passed forbidding the diversion 
of these wastes into the streams. Being thus compelled to find 
means of disposing of these residues, the manufacturers sought 
for a market for the matter contained in them. Chemists at- 
1 Lecture delivered May io, 1912, before the “ Chambre syndical de la 
Tannerie,” of Brussels. Translated from LaHalle aux Cuirs. Also ap¬ 
peared in the Bulletin of the Bourse aux Cuirs at Liege. 
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tacked the problem, and considering the composition of the wood 
before being treated with bisulphite, they reasoned that the resi¬ 
due ought to contain tannin. We know that wood is made up 
of cells whose walls are of cellulose, vasculose and cutose cement¬ 
ing these cells into the vessels and fibers, which make up the 
organic tissues. Finally, the cavities of these cells are filled with 
amidon, gums, resins, and tannin, which together with mineral 
salts make up the chemical constitution of the plant. Since the 
manufacturing process separates the cellulose from all the other 
materials, a considerable amount of tannin ought to be found in 
these residues. They cannot be used directly to make leather, 
not only on account of their dilution, but also because of the 
presence of too great proportions of lime and of bisulphite. 
Such a tanning material would make brittle leather. The pres¬ 
ence of these substances is not, however, an insurmountable 
obstacle to the use of these wastes in the tannery; special pro¬ 
cesses have been devised to neutralize the injurious effect of 
these various substances. After this treatment the liquor is con¬ 
centrated, and a new tanning material takes its place among the 
many products offered to the tanner. 

This new substance, so-called tanning material, was introduced 
successively into England, Germany and Austria. It appeafed 
in Belgian markets two or three years ago, but has not as yet 
come into extensive use. 

Is the pulp extract a tannin ?—What is the chemical constitu¬ 
tion of this product, and can we consider it a tannin? The chem¬ 
ical nature of tannin is not well understood, so that in order that 
a substance may be considered a tannin we say that it must re¬ 
spond to certain tests. It must, first, have an astringent taste and 
a feebly acid reaction; second, it must precipitate the alkaloids 
and gelatine from their solutions; third, it must precipitate cer¬ 
tain metallic salts, such as ferric chloride, and with this it must 
make a black, green or blue coloration; fourth, it must combine 
with alkalies to from products which blacken when oxidized by 
exposure to the air; fifth, it must unite with skin tissues to 
form an imputrescible substance called leather; sixth, it must 
dissolve in water, alcohol and acetone and be insoluble in chloro¬ 
form, carbon disulphide and ether. 
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Cellulose extracts do not fulfill all of these conditions. That 
is why they are not considered to be tannin in the same sense as 
quebracho, chestnut, oak and mimosa. This substance is not a 
tannin extract, but is, as we have seen from considering its mode 
of manufacture, a concentrated solution of vegetable matters 
from the substance of the wood, containing certain colloidal sub¬ 
stances absorbable by hide powder, as are certain other non-tan¬ 
nins, such as gallic acid. 

There are on the market different kinds of cellulose extracts 
of varying degrees of concentration, and differing in the propor¬ 
tion of tannin to nontans. The nontans include many substances 
both mineral and organic. The percentage of mineral matters 
may be as high as 9 per cent., including salts of lime, of mag¬ 
nesia, of manganese, and even of iron and alumina. The organic 
nontans are largely carbohydrates, and of these the most part 
are reducing sugars, since the amount of Fehling’s solution re¬ 
duced is not increased by acidification. 

Analysis of these extracts by Procter’s filter-bell method in* 
dicates a tannin content from 20 to 30 per cent., and nontans 
from 20 to 37 per cent. But the filter-bell method is not a scien¬ 
tific method; it shows the matters absorbable by hide powder, 
while the scientific method of Lowenthal is based on the oxida¬ 
tion of the tannin by permanganate. This method gives a tannin 
figure for cellulose extracts about one-sixth as great as the filter- 
bell method. This difference in results is explained by the fact 
that the potassium permanganate indicates with considerable accu¬ 
racy the quantity of gallo-tannic acid present. The quantity of 
gallo-tannic acid in the cellulose extract is therefore only that 
shown by its reducing effect on the permanganate. 

M. Lepetit has found a term well adapted to this sort of ex¬ 
tracts. He calls them pseudo-tannins. The cheapness of these 
extracts is an invitation to fraud and they are found mixed with 
other extracts in the market, mainly chestnut. The hide powder 
method does not show its presence, but the permanganate method 
has cooled the enthusiasm of the adulterators. This method 
not only shows the presence of cellulose extract, but even permits 
the amount added to be estimated. 

Procter has worked out a method for detecting the presence of 
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sulphite-cellulose in extracts. Since aniline is the test for ligne¬ 
ous materials, the presence of this substance may be detected 
in the following manner:—To 5 cc. of a tannin solution, add one- 
half cc. of aniline; shake; add to the mixture 2 cc. concentrated 
hydrochloric acid. This addition of acid immediately clears up 
the slight cloudiness caused by the aniline, giving a clear solution 
whenever cellulose extract is absent. If such extract be present, 
an abundant precipitate forms, which gradually rises to the sur¬ 
face. If this test causes a slight cloudiness only, the presence of 
cellulose extract is not proved since such a result may be 
due to faults of manufacture in an extract which has not been 
sophisticated. 

Other methods of detecting cellulose extract might be men¬ 
tioned, but of all the means tried at the Liege Tanning School, 
none has given results so satisfactory as the titration with potas¬ 
sium permanganate and the phenylamine test. We have mixed 
quebracho extract with cellulose extract and percentages of tannin 
as shown in the following table were obtained, using the hide- 
powder (shake) method and the method of Lowenthal. 


Quebracho 
per cent. 

Cellulose 
per cent. 

--Tannin 

Hide-powder 

Lowenthal 

Pure 

— 

36.0 

353 

20 

80 

32.8 

10.2 

40 

60 

335 

164 

60 

40 

34.1 

234 

80 

20 

353 

293 


Finally, Yocum and Faust, in an article published in the Jour¬ 
nal of the American Leather Chemists Association, (VI, 537) t 
make an interesting observation: When sulphite cellulose extract 
is mixed with a tanning extract, loss of tannin takes place, and 
this loss is greater where the proportion of sulphite-cellulose ex¬ 
tract is greater. Exceptions are noted in the case of sulphited 
liquid quebracho, and in one or two other instances where the 
proportion of sulphite-cellulose was only 10 per cent. A mix¬ 
ture of equal parts of cellulose extract and chestnut showed a 
loss of 6 per cent., a similar mixture with myrobalans from 3 to 
4 per cent, and valonia nearly as much. Another American chem¬ 
ist, Mr. H. C. Reed, has offered an explanation of these facts: 
Hide powder placed in contact with a mixture of cellulose and 
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chestnut extracts, absorbs first the tannin of the chestnut, and be¬ 
ing then partially tanned has less power to absorb the cellulose 
extract than untanned hide powder. This explanation assumes 
that hide has not so great an absorptive power for cellulose ex¬ 
tract as for the other tannins. In a mixture of cellulose ex¬ 
tract and sulphited quebracho, such action was observed, but 
in a much smaller porportion. Some mixtures were analyzed with 
the following results: 


Tannin 

Theoretical 

Non-tan 

Theoretical 

found 

tannin 

found 

non-tan 

per cent. 

per cent. 

per cent. 

per cent. 

10-3 

II .47 

6.3 

5.18 

8.24 

8.92 

8.3 

7-56 

5.82 

6.35 

IO .64 

9-94 


We have performed about a score of analyses of mixtures, and 
in every case have found less than the theoretical amount of 
tannin, and therefore higher nontans. 

Use in the tannery .—I have reviewed the history of cellulose 
extracts, and indicated their special characteristics: the most 
important question remains to be discussed. What is the value of 
cellulose extracts in the tannery, and can they be employed with 
success? Aided by Messrs. C. Hendricks and Rene Lefebvre, I 
have made some experiments in tannage at the Liege Tanning 
School. I wish to thank my two collaborators and to say that 
if my work yields results of value, a good share of the credit is 
theirs. 

A strip of hide as uniform as possible in thickness and condi¬ 
tion was cut into pieces of similar size and as nearly as possible 
of the same weight. The different samples varied in thickness 
from 3.3 to 3.5 mm. After being well washed they were placed 
in a 0.25 per cent, solution of boric acid for 24 hours. Boric 
acid was chosen as the plumping agent because of its moderate 
action. 1 The thickness of the samples after treatment with boric 
acid varied from 3.5 to 3.8 mm., and their weights from 40 to 
45 grams. We then tanned the pieces in liquors made up and 
analyzed in advance, as follows: 

1 Wood, Hough and others say that boric acid has no plumping effect.— 
Editor. 
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No. 

Composition 

Density 

Baural 


Total 
extract 
PS r ct. 

Tannin 

per 

cent. 

Non¬ 
tans 
per ct. 

I 

100% quebracho 

8.8 at 16° 

C. 

16.30 

14-57 

1-73 

2 

75% quebracho, 25% cellulose 

9-5 at 16 0 

C. 

16.46 

IO.3O 

5-5 

3 

50% quebracho, 50% cellulose 

9.4 at 16° 

C. 

16.54 

8.24 

8.3 

4 

25% quebracho, 75% cellulose 

8.8 at 16 0 

C. 

15-80 

5-82 

IO.64 

5 

100% cellulose 

9-5 at 16 0 

C. 

16.OO 

3-68 

12.32 


A rapid method of analysis was used, that is to say instead of 
chroming the hide powder, washing it, etc., we mixed a known 
weight of hide powder with the tanning solutions to be tested. 
Corrections were necessary on account of soluble matter in the 
hide, etc. 

The samples of hide with their liquors were placed in bottles 
and stood for some hours. The rotary shaker was then started, 
and after 29 hours of rotation the samples were examined. They 
seemed to be completely tanned. They were, however, shaken 10 
hours longer, then washed, and after soaking in pure water for 
15 minutes, weighed. The rendement, for 100 parts white weight 
was as follows:—The leather tanned in liquor No. 1, 119.5 per 
cent.; No. 2, 109.5 cent.; No. 3, 106.5 per cent.; No. 4, 117.5 
per cent.; No. 5, 116.5 per cent. 

The appearance of the samples varied considerably. That tanned 
in pure quebracho was red, and firm to the touch; that from 
liquor No. 2 was brownish and fairly firm; that from No. 3, dirty 
gray, supple and soft; that from No. 4, grayish and very soft; 
that tanned in pure cellulose extract very soft and light yellow. 
In order to estimate the tannage, cuts were made in the samples, 
and they were found to be completely tanned. The pieces were 
smoothed, lightly oiled on the grain to prevent oxidation, and 
suitably dried. The spent liquors were analyzed, with the fol¬ 
lowing results: 



Density 

Total extract 

Tannin 

Non-tans 

No. 

Baiime 

per cent. 

per cent. 

per cent. 

I 

7.0 at 21 0 C. 

12.29 

II .13 

1.16 

2 

6.9 

12.11 

7.22 

4-88 

3 

7-4 

I3o6 

562 

7-44 

4 

8.0 

13-07 

3-94 

976 

5 

8.3 at 19 0 C. 

14.12 

2.48 

II.64 


Comparing the new and spent liquors we find a tannin absorp¬ 
tion varying according to the proportions of cellulose extract 
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employed. The tannin absorbed from liquor Xo. i was 3.44 
per cent.; from No. 2, 3.08 per cent.; from No. 3, 2.68 per cent.; 
from No. 4, 1.88 per cent, and from No. 5, 1.20 per cent. After 
drying, the pieces were again examined, and here a surprise 
greeted us. While all the pieces had before drying semed per¬ 
fectly tanned, it was now seen that only the sample tanned with 
pure quebracho was really tanned. The others showed a distinct 
line in the middle, which was more pronounced in proportion as 
the proportion of cellulose extract was higher. 

The rendements of finished leather based on ioo parts white 
weight were: No. 1, 66.3 per cent.; No. 2, 61.7 per cent.; No. 3, 
59.4 per cent.; No. 4, 57.5 per cent.; No. 5, 53.8 per cent. These 
results scarcely need explanation. A glance at the table suffi¬ 
ciently indicates the action of cellulose extract on tannage. This 
result is scarcely surprising, after the studies undertaken by vari¬ 
ous chemists, especially the work of Parker and Blockley recently 
published in Collegium on the value of nontans in tannage. It had 
been previously supposed that nontans easily penetrated the fibers 
of the leather and gave a higher rendement. It had also been said 
that particularly in drum tannage a high percentage of nontans 
had a good influence. These gentlemen have shown that up to 
a certain point the nontans in an extract may penetrate the fibers 
and give weight to the leather. They conclude from their experi¬ 
ments that a high proportion of nontans does not tend to make 
either firmer or heavier leather. This study was very interest¬ 
ing, and bears upon the subject we are discussing, for we found 
that in proportion as the nontans were increased by addition of 
cellulose extract, the rendement decreased. I believe that cellu¬ 
lose extract employed in mixtures with other extracts is an 
obstacle to tannage in a drum. In vat-tannage this extract may 
give rise to the acids necessary to the plumping of the hides, 
but may through the weakening of the liquors, diminish the 
rendement. 

We wished to verify the rendements by analyzing the pieces 
of leather, thus learning the proportions of hide and of com¬ 
bined matter in each. The nitrogen was determined by the 
Kjeldahl method. This method enables us to follow tannage 
through its various phases. The proportion of hide diminishes 
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as tanning proceeds, and the combined tannin increases until the 
hide has taken up all the tannin with which it can combine. 

The following results are from the dried and extracted leather: 
Percentage of hide-substance in No. i, 58.57; No. 2, 64.13; No. 
3, 67.17; No. 4, 67.30; No. 5, 74.35. On an air-dry basis, these 
give the following figures: 


Number 

1 

2 


Hide substance 
per cent. 


Combined tannin 
pei cent. 


43 30 50.58 

46.25 28.29 


3 49.57 24.23 

4 49.02 23.82 

5 51.39 1773 


One may ask after this study, of what value cellulose extract 
is. We have placed a piece of quebracho tanned leather in a 
solution of cellulose extract of 9°Be, for some hours, with agita¬ 
tion. The leather so obtained was treated in the same manner as 
the other pieces, dried and weighed. The rendement was raised 
from 66.3 per cent, to 70.9 per cent, by the retannage. This 
leather was analyzed to find out whether a part of the tannin of 
the cellulose extract had been fixed upon the hide. But on wash¬ 
ing in water the materials which had raised the rendement were 
nearly all washed out . Cellulose extract may be used for retan¬ 
nage of leather in place of such other extracts as cutch and 
gambier, and may advantageously replace glucose and molasses. 
Beside this value as a retanning agent, cellulose extract has 
another advantage which is peculiar to itself; it acts as a decol¬ 
orizes Quebracho, mangrove and divi-divi leathers have a very 
disagreeable brown color. Cellulose extract corrects this color 
most satisfactorily. A solution having 75 per cent, quebracho 
and 25 per cent, cellulose gave a leather of a light rose-color; 
equal parts gave light brown and 25 per cent, quebracho and 
75 per cent, cellulose gave light yellow. Pure cellulose extract 
gave a yellow leather which shrivelled in drying. Leather tanned 
with quebracho having a disagreeable red color is changed to a 
color similar to that of oak leather by retannage with cellulose 
extract. 

An equally interesting point is in regard to the drying of 
leathers tanned with mixtures of cellulose extracts, especially 
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retanned leathers. It is well known that light has an influence on 
the color of some tannages. Youl and Griffith made experiments 
to determine the actual effect. They found that the tannages 
least affected were those of oak-wood extract, chestnut extract 
and valonia, while leathers tanned with quebracho, mimosa and 
hemlock were much darkened. We found that when a part of 
one of our pieces tanned with mixtures of cellulose extracts was 
exposed to the light while drying, the part exposed was much 
darker in color. It is therefore important not to expose retanned 
leather to the light while drying. 


BOOK NOTICE. 

The Puering, Bating and Drenching of Skins. Joseph T. Wood. Spon 
and Chamberlain, New York, 1912. 300 pages, 8 l /t by 5}^ inches. 

33 illustrations. Bound in cloth. Price $5. 

The chapter headings in this book are as follows: I, Descrip¬ 
tion of the Puering and Bating Process. II, The Chemistry of 
Bating. Ill, The Physics of Bating. IV 7 , The Bacteriology of 
the Bate. V, Action of Enzymes. VI, Original Papers on Bat¬ 
ing. VII, Artificial Bates. VIII, Patents. IX, Drenching. X, 
Original Papers on Drenching. XI, Bibliography. 

The papers included in chapter VI are: (1) Fermentation in 

the Leather Industry, (part relating to puering and bating) ; 
J. Soc. Chem. Ind. 1894, p. 219. (2) Notes on the Constitution 

and Mode of Action of the Dung Bate in Leather Manufacture.. 
J. S. C. I., 1898, p. 1010. (3) Further Notes on the Action of 

the Dung Bate. J. S. C. I., 1899, p. 990. The papers in chapter 
X are: (1) Further Contribution on the Nature of Bran Fer¬ 
mentation. J. S. C. I., 1893, p. 442. (2) On a Pure Cultivation 
of a Bacillus Fermenting Bran Infusions. J. S. C. I., 1897, 
P- 5 IO- 

The author is a director in the firm of Turney Brothers, manu¬ 
facturers of light leather at Nottingham. His long connection 
with this business has given him opportunities for the practical 
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study of the action of bates, and he has made many scientific 
investigations in the same field which have brought his name 
into prominence wherever the scientific study of the processes 
of leather manufacture is being pursued. In the preface Mr. 
Wood expresses regret that his increasing absorption in the 
commercial side of the business has compelled him to discon¬ 
tinue his studies in the bacteriological and other features of the 
bating, puering and drenching processes. This regret is shared 
by every leather chemist in the world, and most by those who 
have made a feeble beginning in the study of the same difficult 
and complicated problems in which the author has made such 
signal progress. To his unexcelled knowledge of his subject, 
Mr. Wood adds the happy faculty of telling that he knows in a 
style of great simplicity and clearness. Altogether, the book is 
a very valuable addition to the literature of leather manufacture. 


ABSTRACTS. 


The Acidity of Tan Yard Liquors. Hugh Garner Bennett. S. and L. 
Rep., April 18, i9 12 * All tan liquors are acid, and the acid plays an 
important part in the process of tanning, first in neutralizing the lime in 
green goods and afterwards in plumping the same goods. Yet about all 
we know of the function of this acid other than the points just noted is 
that the “sourer” (». e., the more acid) the liquor, the more weight and 
firmness is obtained in the finished leather. No chemist has yet devised a 
satisfactory method of estimating the acid in a tan liquor, or even in 
agreeing with other chemists as to what he is trying to estimate. Yet 
every year are published new methods of determining the acidity of tan 
liquors, and every year they are tried, discussed and discarded. The 
“charcoal method of Simand consists in boiling the tan liquor with animal 
charcoal to remove tannin and titrating the residual liquor with standard 
alkali. This method has been shown to be unsatisfactory. The gelatin 
precipitation method, suggested originally by Koch, has been widely used 
in various forms, modifications having been proposed by Paessler, by 
Procter, by Reed, and by Yocum. The method consists essentially in pre¬ 
cipitating the tannin by means of a gelatin solution, and titrating the 
filtrate. By this method the correct result can only be obtained by a 
compensation of errors. The gelatin precipitate always absorbs acid, and 
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if the gelatin be in excess the error is considerable. If, on the other hand, 
the tannin be slightly in excess, the filtrate on titration with standard 
alkali gives a very indefinite end-point owing to oxidation. No modifica¬ 
tions seem to overcome these difficulties. Alcohol (Reed) and salt 
(Procter) certainly make the precipitate more compact but do not pre¬ 
vent the absorption of acid. Gum arabic (Yocum) may precipitate some 
gallic acid, but not all, and is itself of variable acidity. Various indicators 
have been proposed to be used with this method, but the writer prefers 
phenolphthalein, though he thinks hematin might be employed. There 
seems to be no way of overcoming the absorption of acid by the precipi¬ 
tate, and this seems a fatal defect to its measuring the acidity accurately. 
The writer has found that if this method be carried out always under 
the same conditions of detannization, results may be obtained in which 
the errors involved may not only be reduced to a minimum, but be made 
approximately constant. Hence comparative results may be obtained, 
which yield very interesting and useful information to the tanner. The 
writer finds that this may best be accomplished by diluting the liquor 
always so as to contain 0.4 per cent, of tannin, and adding 25 cc. of a 
c.2 per cent, gelatin solution to 25 cc. of the diluted liquor. An aliquot 
portion of the filtrate from this is titrated with decinormal caustic soda 
and phenolphthalein. The hide powder method gives bad results. The 
quinine method of Hoppenstedt, which depends in principle upon the 
detannization of the liquor by means of quinine, which is added in alcoholic 
solution, is unsatisfactory. The tannates of quinine are not all insoluble, 
and indeed are of varying solubility. The magnesia method of Kohnstein 
& Simand involves detannization by means of boiling the liquor with mag¬ 
nesia. Not all tannates of magnesia are insoluble, and gallic acid is not 
precipitated. The basic dye method of Reed depends upon the precipita¬ 
tion of tannic by means of a basic dye. There is no basic dye which 
will precipitate completely all the tannins. The formaldehyde method of 
Stiasny involves detannization by means of formaldehyde. It is pro¬ 
fessedly applicable only to liquors which contain catechol tans only. 
The fluorescent method of Jones has proved very disappointing to the 
writer. The liquor is titrated direct until excess of alkali shows fluores¬ 
cence with the indicator. In the writer’s experience fluorescence has 
always been observed before the titration has commenced, doubtless owing 
to the fact that acetic acid has been present in the liquors, which acid 
causes fluorescence with the fluorescein indicator. The method of titrating 
to a “maximum fluorescence,” suggested by Jones, has proved quite inade¬ 
quate to cope with this difficulty. The method, moreover, is wrong in 
principle, as fluorescein is an indicator sensitive to weak acids, and hence 
also to tannin. In any set of liquors the method, if workable, would only 
estimate roughly the tannin content, which is the predominant acidic con¬ 
tent. The carbon dioxide method of Fiske depends upon the action of 
the tanning liquor on calcium carbonate, the liberated carbonic acid being 
collected in potash and weighed. Here also tannin is estimated, for 
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tannin will liberate carbonic acid from chalk, especially on heating. The 
distillation method suggested first by Procter and recently revived by 
Grasser, has proved in the writer’s hands wholly unsatisfactory. The 
acids which it is chiefly desired to estimate, viz., acetic, lactic, formic, etc., 
are not volatilized easily. Even when the method is carried out under 
the best conditions it is impossible for any two observers to obtain any¬ 
thing like concordance. Steam distillation improves the case very little. 
The writer has found, moreover, that liquors which contain any quantity 
of lime salts (as green liquors always do), give wholly abnormal results, 
owing to the action of tannin at boiling point upon these salts, causing 
liberation of the acids of the salts and the formation of tannates of lime, 
which are precipitated. Any method along these lines, therefore, seems 
doomed to failure. The lime water method of Procter, in which 10 cc. 
of the liquor are titrated with saturated lime water to a permanent tur¬ 
bidity, has proved in the writer’s hands of considerable service. It is at 
any rate workable, and will measure accurately the extent to which a 
liquor will form soluble salts with lime, which information is useful in 
the case of green liquors. As a method for estimating the acidity of 
liquors, it is, however, quite misleading, its chief defect being that the 
tannin is estimated. In all tanneries the amount of tannic acid is much 
greater than the amount of other acids, so that the lime water method as 
it stands simply measures somewhat inaccurately the tannin content, or 
more correctly, the total acidity of the liquor. The writer has to some 
extent overcome this difficulty by diluting the liquor to be tested so that 
it always contains 0.4 per cent, of tannin. In this case therefore, the 
error due to tannin is constant, and the results are comparable at any 
rate, both in different parts of the same tannery and at different times. 
Useful information may be obtained in this way, but as the operation 
involves a preliminary analysis for tannin, and as the results are only 
empirical even then, this mode of procedure will not be encouraging to 
many workers. Furthermore the writer has proved that the error due to 
tannin is only a constant for any one tannin, or blend of tannins. Each 
tannin even in 04 per cent, solution, will dissolve a different amount of 
lime. Hence practical results are only comparable when the same blend 
of materials is being used. Hence also the results from different tan¬ 
neries cannot be compared. The direct titration method recently sug¬ 
gested by Procter and Jones is, like the fluorescein method, wrong in 
principle. If indicators like hematin, phenolphthalein, etc., be employed, 
which are sensitive to weak acids, then the direct titration method esti¬ 
mates merely the total acidity of the liquor, i. e.. that due to tannin plus 
gallic acid, plus acetic acid, etc. If. on the other hand, indicators like 
Congo Red, methyl orange, etc., be employed, which are insensitive to 
weak acids, then the results are determined wholly by the dilution of the 
tannins and are not at all influenced by the acids which it is chiefly desired 
to estimate, e. g. f acetic acid. The electrometric method of Wood, Sand & 
Law is a welcome method inasmuch as it estimates something definite. 
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viz., the hydrion concentration. For theoretic investigations this will 
doubtless prove of service, but for practical purposes it must be criticised 
on the ground that tannin is estimated by it. Moreover this fact seriously 
damages the claim of the authors that the results of this method are 
intimately connected with the “plumping power” of a liquor. The tannins 
contract the hide rather than plump it, and hence the results, which include 
the tannin of a liquor cannot be proportional at all to the plumping power 
of a liquor. The lead oxide method which was suggested a few years 
ago by the writer and Mr. C. W. Wilkinson involves detannization of 
the liquor by means of lead oxide. This reagent was chosen because the 
lead salts of all tannins are insoluble. It was chosen also because the lead 
salts of gallic, sulphuric, carbonic, boric and oxalic acids are also insol¬ 
uble whereas the lead salts of acetic, lactic and formic acids are soluble. 
Thus tannin and its decomposition products may be completely excluded, 
and only the true plumping acids determined. Liquors are not easily 
detannized by the reagent, and owing to the great excess of tannin over 
the other acids it is desired to estimate, the results are often of doubtful 
value. This difficulty has been largely overcome by using liquors diluted 
to contain a constant amount of taninn. In 0.4 per cent, solution, lead 
oxide will precipitate practically all the tannins when digested with the 
liquor in the cold for about half an hour. By operating thus very inter¬ 
esting and important comparative results may be obtained. The acids 
present in the filtrate as lead salts of varying basicity, are best estimated 
by titration direct with caustic potash and phenolphthalein. The results 
obtained in this way are much lower than those obtained by other methods, 
but are in the writer's opinion still too high, and he hopes by varying 
the concentration and temperature of the liquor to differentiate accu¬ 
rately between the true plumping acids and the test of the acidic content 
of a tan liquor. 

Swelling and Solubility of Hide by Acids. Alex. T. Hough. Leather 
World, IV, 190-2, 268-9. The author describes experiments which aim to 
be practical in their character. Care was used to keep working condi¬ 
tions uniform, and carefully standardized solutions were used, so that 
the results are comparable, even if not accurate in the scientific sense. 
The hide powder used was American Standard, acidity 5 cc. N/10 alkali 
per 6.5 grams dry hide, moisture 13.5 per cent. To estimate the swelling 
power of the various acids, the equivalent of 2 grams dry hide powder 
was placed in a graduated cylinder and 50 cc. of the acid solution added 
with a pipette. The whole was well shaken, and shaken repeatedly during 
2 hours. The mass was then turned out on a tared filter and allowed to 
drain for 1 hour, well covered to prevent evaporation. The filter and 
swollen hide were then weighed. The solution drained from the swollen 
hide powder was then titrated back to get the acid absorption, and where 
possible a portion was evaporated to find the solubility of hide substance 
in the particular solution used. In column 4 of the table, the weight of 
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the wet filter is included; this was nearly constant, about 0.9 gram. An 
important question in regard to the action of acids on pelt and leather 
is the relation of swelling and absorptive power to destructive action. 
Results obtained seem to throw some light on this question. The use 
of mineral acids and oxalic acid has been condemned by the book-binding 
committee of the Society of Arts because these acids cause gradual dis¬ 
integration of the leather, as has been shown by the researches of M. C. 
Lamb. It will be noticed in column 4 of the table that the swelling power 
of the mineral acids and oxalic acid increases up to N/10, and is less 
for X/i than for X/10. ’ All the other acids tested except lactic show 
an increase of swelling power up to N/i, and it remains constant, within 
the limit of experimental error. It is notable that boric acid produced 
less swelling than pure water. Another noticeable fact is that the swell¬ 
ing power of the acids seems not to bear any direct relation to the dis¬ 
sociation constant or to the hydrion concentration. This is probably due 
to the action of the other dissociated radicals present, which modifies the 
behavior of the hydrions. The comparative “strength” or degree of dis¬ 
sociation of the different acids is indicated by the following figures (see 
Procter, Tanner's Year Book, 1911; this J., VI, 442) : hydrochloric, 200; 
sulphuric, 200; oxalic, 0.1 ; formic. 0.0214; lactic, 0.0138; acetic, 0.0018; 
boric, o.oco/x»,oi. It is evident that these figures are not at all propor¬ 
tional to the weights of the swollen hide. The other radical, or anion, 
must be the modifying factor. It is this radical which causes the enor¬ 
mous physical and chemical differences which exist between the solutions 
of different acids. Although the electrical charges of all the ions, posi¬ 
tive and negative, are equivalent each to each, their affinities one for 
another are different, thus causing widely different dissociation factors, 
and upon these factors depend to a large extent the differing electrical 
conducting powers of the solutions. The varying rates of travel of the 
different ions also produce important effects. The swelling of hide powder 
in acids is thus a very complicated question, depending on all these elec¬ 
trical properties of solutions and ions. Other effects also come into play, 
such as osmotic or solution pressure. 

Acids which swell pelt strongly will ultimately destroy its fibrous 
structure by removing the calcium base which is necessary to its exist¬ 
ence. When the lime is removed the pelt becomes very soft, and is 
finally reduced to a solution. This happens when organic or mineral 
acids are used in too strong solution. Boric acid may be used without 
risk because of its weakness and limited solubility. All the acids tested 
except boric have a destructive action when used in too strong solution. 
In practice, at least in the case of sole leather, boric acid has no depleting 
effect, nor does it produce any swelling. In calculating the absorption 
it is necessary to take into account the dilution due to the added hide 
powder. The total volume added was estimated at 1.5 cc. per 50 cc. of 
acid employed, so that a correction of 0.3 cc. was added to the figures 
in column 3 in calculating column 5. 
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A portion of the hide is soluble in any solution unless it contains tannin 
or allied bodies, so that a certain amount of loss of hide substance is 
inevitable in the processes which precede tannage. These soluble bodies 
are less complex in their molecular structure than hide fiber, and are 
not fibrous in structure. They are known as proteids. Some are soluble 
in alkaline solution while some are precipitated by alkalies. Another 
group are soluble in acids. Those w’hich are soluble in alkalies are gen¬ 
erally precipitated by acids and vice versa. The skin fibers are not 
attacked by fresh lime solutions, but the interfibrillar substance may be 
entirely removed. In order, therefore, to make a full, firm leather, the 
hides should have a short, sharp liming, being then placed in acid deliming 
pits, in which the lime soluble compounds will be precipitated and thus 
saved to combine with tannin later and so help to fill the leather. The 
hide substance is also soluble in acids, although less so than in alkalies. 
The deliming process should therefore be also short. As soon as the 
hides are in a tan liquor, the liability of loss is much less. Very old 
liquors contain gallic acid and other products of fermentation which have 
a solvent action on hide substance. Liquors containing very little tannin 
may thus cause a considerable loss. Such liquors show by the Kjeldahl 
process considerable quantities of nitrogen. The early liquors should 
therefore be fairly strong, but not strong enough to cause drawn grain. 
Boric acid used in deliming tends to prevent drawn grain. The lower 
limit for the first liquor should be about 0.2 per cent, tannin. 

In column 2 of the table, no figures are given in the cases where non¬ 
volatile acids were used, as it was of course impossible to dry the residue 
in those cases. In the case of N/100 boric and sulphuric acids, the 
residue of acid was regarded as negligible. The weighed residues in 
column 3 do not accurately represent hide substance, as they include 
soluble calcium salts. In the case of the stronger acids, the larger quan¬ 
tity of residue was probably due to these rather than to greater quantity 
of hide substance. The residue from water is greater than in the case 
of any weak acid of deliming strength, suggesting that the acids pre¬ 
cipitate certain proteid bodies which are soluble in water. 

The author assumes from the small residue in the case of N/100 boric 
acid that it dissolves no hide substance, and since none or very little of 
it is absorbed or retained by the hide he assumes that all its energy is 
directed to the removal of lime, and that it is therefore the most 
economical. Formic acid is superior to acetic in the matter of solution 
of hide substance, but is absorbed to a greater extent. It may be advisable 
to use formic if the early liquors are lacking in acidity, on account of its 
swelling properties. If boric acid has been used, the early liquors must 
be acid. 

Meeting of the British Section, I. A. L. T. C., at Leeds, May 18. Leather 
World , May 23. M. C. Lamb was elected Treasurer. A resolution was 
adopted, recommending to the Executive Committee the week of Sept. 16 
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for the nth conference of the International Association. Professor 
Procter, presiding, expressed the opinion that it would be better in future 
to fix upon some neutral place for the conferences, so that there would 
not be social diversions to interfere with the work of the conference. 
Several speeches were made felicitating Professor Procter on his election 
to the Freedom of the Leathersellers’ Company. J. T. Wood gave a 
resume of his paper on the control of limes. Professor Stiasny discussed 
Kohnstein’s method of estimating sulphuric acid in leather, and stated 
that in the presence of chlorides it was absolutely unreliable. It was 
decided to recommend to the Conference that all leathers be extracted 
at a temperature not to exceed 45 0 C. Dr. Parker gave some details in 
regard to the softening of dried hides with the aid of formic acid, claim¬ 
ing numerous advantages for this method. Collegium was adopted as the 
official organ of the British Section. 

Professor Procter then called the attention of members to the fact 
that there was still a certain number of firms who desired analyses to 
be carried out by the old filter bell method; he pointed out that this was 
difficult to do, as the old hide powder did not exist, and that, dependant 
upon what powder was used, analyses by the old filter bell method could 
not be accurately reported to within 5 per cent. He also pointed out that 
even when using Professor Paessler’s hide powder, the results were unre¬ 
liable, as if one packed the filter bell tight one could get high results, and 
if the filter bell were packed loosely about 2 per cent, less tannin would 
be returned, even although the filtrate in each case was tested and found 
to be tannin free. He was of the opinion that every member of the 
I. A. L. T. C. should deprecate by every possible means the use of the 
old filter bell method of analysis, which had been proved to be inaccurate 
and highly misleading. This raised a discussion in which many members 
took part, and it was agreed that, while the members of the British Section 
could not refuse to carry out analyses by the filter bell method, if specially 
requested to do so, yet any analyst reporting an analysis by this method 
should, as the rules prescribe, state on his analysis form the exact details 
of the method used, and also point out that the method w # as inaccurate, 
and that the results as reported were unreliable. It was agreed that the 
British Section should take a firm stand on this question at the coming 
Conference in September. 

Purging with Acetic Acid. Anon. Leather Manufacturer, XXIII, 207. 
Acetic acid is recommended for deliming skins for light leathers, because 
of its cheapness, because it can now be obtained in a high state of purity, 
because it forms a very soluble lime salt, and because it is harmless, and 
the excess is easily removed. The writer claims that this acid not only 
serves to delime the skin, but that skins so treated do not require puering. 

Butyric Acid. Leather Manufacturer. XXIII, 209. (From an article 
in Marche aux Cuirs by Messrs. Caspari and Defais.) The unhaired and 
fleshed skins are washed, and then placed in a liquor of i° bk. where they 



390 


LEATHER CHEMISTS ASSOCIATION 


are left 24 hours. They are then transferred to a liquor of 2° bk. to which 
has been added 4 oz. butyric acid for each 100 lbs. raw skin. Each day 
the strength of the liquor is increased, the quantity of acid being the 
same in all. This process, the writers claim, gives a good yield of leather 
whose grain is especially fine. 

Belgian Hide Trade Methods. Consular and Trade Reports, June 15, 
x 9 12 * The great majority of the hides brought into Antwerp are wet 
salted River Plate hides. On being unloaded, they ace brushed to free 
them from salt, bundled, weighed and sorted. There are three classes 
and various sub-classes. This sorting is done under the supervision of 
representatives of a single firm who act as official hide brokers, and 
through whom nearly all the dealings in hides in the city of Antwerp are 
transacted. When the hides are brought into the warehouse, they are 
carefully examined, and the descriptions entered in a catalogue. Such is 
the confidence placed in these descriptions that foreign buyers frequently 
place orders without examining the hides. These orders are addressed 
to the official brokers, and turned over by them to the hide dealers or 
commission houses. The market is entirely open, no reservations being 
made. Auction sales are held only when the market is overstocked. 

English Oak Bark Extract. Leather Trades Review , June 5, 1912. The 
general opinion in England rates oak bark, in conjunction with valonia, 
as the best material for the manufacture of sole leather. In spite of 
this, the use of oak bark is diminishing. The writer suggests that extract 
plants be established in regions where the bark is grown, and oak trees 
planted to keep up the supply of bark. The transportation cost for the 
tanning material would thus be reduced, which might result in checking 
the decrease in the use of oak as a tanning material. 

Tannin and the Synthesis of Similar Substances. E. Fischer and K. 
Freudenberg. Ber., *9 I2 > 45 . 915 - 935 - Carefully purified tannin (gallo- 
tannic acid) when hydrolyzed with 5 per cent, sulphuric acid was found 
to yield over 90 per cent, of its weight of gallic acid and 7-8 per cent, 
of dextrose; the actual amount of dextrose produced was somewhat 
higher, for control experiments with mixtures of gallic acid and dextrose 
showed that losses of both compounds occur. The yield of dextrose is 
much too small for an ordinary glucoside of gallic or digallic acid, and 
the authors consider it probable that the sugar is in ester-like combination. 
A compound of 1 mol. of dextrose with 5 mols. of digallic acid, viz., 
pentadigalloyl-dextrose, C fl H T 04 C«H 2 ( 0 H) 3 .C 0 . 0 .C<iH 2 ( 0 H) a .C 0 ]!i, would 
yield on hydrolysis 100 per cent, of its weight of gallic acid and 10.6 
per cent, of dextrose. This constitution is in fair accord with published 
results on the optical activity, molecular weight, and weak acidity of 
tannin, and with the results obtained by the authors by the hydrolysis of 
tannin. Moreover, the authors ha% r e succeeded in synthesizing from gallic 
acid and dextrose a compound, which while not identical with tannin 
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possesses very similar properties. Dextrose was combined with tricarbo- 
methoxygalloyl chloride (see J.S.C.I., 1911, 1224) by shaking with a 
chloroform solution of the latter in presence of quinoline, and the penta- 
[tricarbomethoxygalloyl]-dextrose thus produced was hydrolyzed by means 
of alkali. In this way an artificial tannin-substance, pentagalloyldextrose, 
CuHcOm, was obtained. This is a pale yellow substance which softens 
above 150° C. and decomposes at 160° C. with slow evolution of gas. 
(Purified tannin shows a similar behavior at a temperature about 70° C. 
higher.) It has a strongly astringent and bitter, but not sour taste. It 
is easily soluble in water, and its not too dilute solutions become turbid 
at o° C. in a similar manner to those of purified tannin. It gives in 
aqueous solution a precipitate on addition of N/i potassium hydroxide 
similar to that given by tannin. A 1 per cent, aqueous solution precipi¬ 
tates gelatin solution just about as strongly as tannin does at the same 
concentration. If a 20 per cent, alcoholic solution be treated with an 
equal volume of a 10 per cent, alcoholic solution of arsenic acid, the 
liquid sets to a stiff jelly in a few seconds; with tannin, according to 
Walden, the same phenomenon is observed in a solution of about half 
the concentration mentioned. Its solubility in organic solvents is similar 
to that of tannin, except that it is much more easily soluble than the 
latter in warm ether. It gives a color reaction with ferric chloride and 
precipitates with pyridine, brucine, quinine acetate, and quinoline acetate. 
Its aciclity appears to be somewhat greater than that of tannin. Analo¬ 
gous compounds have also been prepared with />-hydroxybenzoic acid in 
place of gallic acid and with j-methylglucoside and glycerol in place of 
dextrose. The work is being continued and the methods of synthesis 
described promise to be fruitful with respect to the constitution not only 
of gallotannic acid but also of other tannins. It is mentioned that the 
single crystalline tannin, chebulinic acid from myrobalans, also yields 
dextrose on hydrolysis with sulphuric acid.—A. S. in /. S. C. I. 

Use of Tannin Materials, and Their Analysis from the Dyer’s Standpoint. 

G. E. Knowles. /. Soc. Dyers and Colorists , i9 I2 » 28, 174-176, through 
Leather World. For the analysis of tannin materials, the leather chemist 
uses either the Loewenthal or the I. A. L. T. C. methods. From the 
standpoint of the dyer, the weak point of both methods is the fact that 
hide or gelatine is used to precipitate the tannin, whereas in practice the 
tannin is absorbed by cotton or silk. Some experiments are here described 
demonstrating this difference. 

Various tannin materials were analyzed, and solutions of them were 
made up so as to contain equal amounts of actual tannin. Pieces of 
bleached cotton cloth, weighing 4 grams, were placed in each for 12 hours. 
At the end of this time, the pieces of cloth were taken out, rinsed, and 
all saddened with a solution of ferric sulphate, being finally well washed, 
and dried. 

The results obtained proved conclusively that cotton behaves in a differ- 
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ent manner towards tannin materials to hide, sumach and chestnut espe¬ 
cially showing a wide divergence in the depth of shade. 

It was further noticed that on comparing the density of the grey color, 
produced on the cloth saddened by ferric sulphate, that the depth of 
shade corresponds in every case with the amount of iron fixed. Sumac 
fixes more than six times as much iron as valonia, and about three times 
as much as chestnut. 

Two theories may account for this: (i) either the cloth absorbs differ¬ 
ent amounts of tannin from different extracts, or (2) the tannins fix 
varying amounts of iron. Experiments carried out on the percentage of 
tannin absorbed from different extracts lead the author to state that 
both theories are correct, that is (1) that the cotton apparently has a 
selective action on different tannins, absorbing more of some than of 
others: and (2) that different tannins fix a quantity of iron varying 
with the particular kind of material. 

On summarizing his results, the author states: (a) Where a dyer 

desires the greatest fixing power for least money, he must use the so- 
called pyrogallol series of tans, i. e., nut galls, gallotannic acid, sumach, or 
myrobalans; and ( b) where a dyer requires weight from the tannin 
material employed, he will get more value by using chestnut, valonia, or 
oakwood extracts, as he requires to fix a larger amount of tan on the 
cotton in order to combine with the proper amount of iron required to 
dye with logwood or other material afterwards. 

The Salting of Hides and Skins. (Address.) J. Paessler. Ledertechn. 
Rundschau. i9 I2 > 137-41. The aim in preserving hides is to prevent putre¬ 
faction. The preliminary precautions are: clean slaughter-floors, each 
hide being collected in a separate basket. After cooling, the preserving 
should be carried out immediately, in any case the same day. The action 
of salt is (1) dehydrating, withdrawing blood, etc., (2) antiseptic. So 
much should be used as to remain partly undissolved on bundling. The 
hides should be so spread that the brine may flow off without collecting 
in pockets. Previously used salt should never be employed. The room 
should be cool to guard against putrefaction. 

In spite of these precautions, the so-called salt-spots may result. Their 
origin is not fully understood but the speaker regards them as due to 
the action of special micro-organisms and not the result of ordinary, 
putrefaction. They appear to originate on the flesh and to gradually 
penetrate to the grain where they are most frequent in the softer parts, 
neck, sides, etc. They produce in the white pelt a roughness of the grain 
resembling a coating with bran. In tanning, the spots darken, the surface 
dull and brittle; such hides are unusable for grain leather. 

At the instance of the Central Union of the German Leather Industry, 
researches have lately been made at the Freiberg Versuchsanstalt bear¬ 
ing upon this subject. It had been previously observed in practice that 
the spots varied according as soda or petroleum was used for denaturing 
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the salt employed. (In passing, the speaker repeats his former advice, 
that alum be never used for this purpose.) Accordingly four forms of 
salt were used: rock salt and brine salt (“boiled” salt, Siedesalz), each 
denatured both ways. A large part of the hides produced in the Freiberg 
slaughter house during the unusually hot months of July, Aug., Sept., 
1911, were daily collected, equally divided and salted with the four sorts 
of salt. The bundled hides were stored for 1^-4 months in cool rooms 
and the calf skins then made into boxcalf by Carl Freudenberg, Wein- 
heim; the hides were tanned at the leather school, being yet unfinished. 
The boxcalf leather was carefully sorted with the following results: 

Traces of Marked 



No. of 

Without spots 

spots 

Light spots 

spots 


skins 

No. 

Per ct. 

No. 

Per ct. 

No. 

Per ct. 

No. Per ct. 

Petrol, rock salt 

107 

56 

52.3 

26 

243 

14 

I 3 .I 

II 10.3 

Soda rock salt 

II 7 

99 

84.6 

8 

6.8 

9 

7-7 

I 0.8 

Petrol, brine salt 

III 

98 

88.2 

10 

9.0 

2 

1.8 

I 0.9 

Soda brine salt 

117 

108 

92.3 

9 

7.7 

— 

— 

— — 


It appears that the best results are with brine salt and with soda as 
denaturing agent. The soda perhaps retards the growth of the micro¬ 
organisms conjectured to cause the spots; this question is being inves¬ 
tigated. The brine salt was coarser grained than the rock salt in all 
cases. All the salt was very pure. W. J. K. 


PATENTS. 

Process of Deliming Hides and Skins. British Patent No. 3,140. C. H. 

BoEhringer, Germany. A small quantity of a salt of an organic acid is 
used, with a cheap inorganic acid. Instead of 1 lb. of 43.5 per cent, lactic 
acid for deliming 100 lbs. of hides, lb. of 50 per cent, sodium lactate 
may be used, with 9 oz. of hydrochloric acid of 20° Be. 

Purification of Water and Sewage by Ozone. British Patent No. 3,250. 

M. P. Otto, Paris. 

Manufacture of Lactic Acid. British Patent No. 2,507. O. Friedberger. 
Germany. Dextrose is fermented by the action of bacillus Delbrucki 
which has been cultivated in maltose and then accustomed to dextrose by 
gradually adding a solution of it to the culture. The bacillus is then 
added to dextrose solution obtained from grape sugar or potato starch, 
which has been sterilized and cooled to 120° F., and to which chalk has 
been added to take up the lactic acid. The fermentation is completed by 
the addition of bacillus bulgaricus and bacillus acidi lactici. Peptone, etc., 
may be added as food for the bacilli. The fermented liquor is concen¬ 
trated in vacuo, and the calcium lactate is decomposed by the addition of 
sulphuric acid. 
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Tanning. U. S. Patent No. 1,028,563. Joseph Forster, Warrington, 
England. The vats are so arranged on a slope that the liquor may flow 
by gravity from one to the next throughout the series. Thus the hides 
must be moved from the vats containing the weaker liquors to those 
containing the stronger ones. It would seem to the lay mind to be 
cheaper to let the hides lie and pump the liquors! 

Evaporating Apparatus. U. S. Patents Nos. 1,028,737 and 1,028,738. 

Paul Kestner, Lille, France. 

Evaporating Apparatus. U. S. Patent No. 1,028,777. John A. Power, 
Babylon, X. Y. 

Evaporating Apparatus. U. S. Patent No. 1,028,792. T. F. Sanborn, 
Ensenada, P. R. 
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NOTE ON THE PROVISIONAL METHOD FOR COLOR 
VALUATION OF TANNING MATERIALS. 

By Roy H. Wisdom. 

At the time of its inception in 1910, the Provisional Method 
for Color Valuation of Tanning Materials was suggested in con¬ 
junction with the regular skiver test when the chemist reported 
on the various tanning materials, in order to give those interested 
a line on what might be expected with a cloth test. 
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Evidently this suggestion was never generally carried out for 
recent tests made in this laboratory seem to show that not all 
broadcloths are alike in character and instead of approximating 
a closer uniformity than with the regular skiver, widely dif¬ 
ferent shades were obtained with the same tanning material on 
broadcloths purchased from different sources. 

This very point was brought up by Mr. Veitch at the time the 
report on this method was read, in which he said, “Now there 
is one point I have thought of since Mr. Kerr commenced to 
read his paper and that is it seems to me there is some doubt 
about whether different samples of wool cloth will always give 
the same color. It may be that we will have some difficulty in 
getting the same color on different lots of wool cloth. Wools 
grown in different sections of the country behave in different 
ways with dyeing materials, I believe is the opinion of dyers, 
and it may be we would want to look a little into that before 
expressing too definite an opinion on the subject. It seems to 
me though it may have a value.” 

Mr. Kerr’s reply to this was as follows, “With reference to 
Mr. Veitch’s observations, wool cloth I find comes in bolts of fifty 
yards, and that will cut up enough samples to standardize all 
the samples used in twelve months by all the chemists in the 
country, just the same as we standardize hide powder now. The 
wool can be distributed from a central source just the same as the 
hide powder is distributed.” 

While the writer is not conversant with the manufacture of 
broadcloth, the probabilities are, in addition to what Mr. Veitch 
has said, that different manufacturers use different chemicals in 
the processes of fulling and bleaching which act as a mordant 
on the cloth and thus produce the results referred to above. 

If we are to continue this method of color testing it would 
seem advisable to appoint a Committee to investigate the state¬ 
ment in regard to non-uniformity of broadcloth for this purpose, 
and if corroborated, to recommend some such solution of the 
question as suggested by Mr. Kerr. 
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NOTE ON EXTRACT ANALYSIS. 

Recently a company in the leather business determined to send 
samples of Chestnut Extract for analysis to three different well 
known chemists, members of the A. L. C. A. The samples were 
ten in number from ten different cars of Chestnut Extract and 
each sample was divided into three parts, being thoroughly 
shaken before dividing. The chemists were not aware that their 
work was being tested by comparison and a period of two months 
covered the analyses. 

The results are interesting and illustrate remarkably close 
agreement, not only in the average as reported by the three 
chemists,, but in the individual samples themselves. Below is a 
table showing the results of the analyses, reporting only the tan¬ 
nin, and giving letters A B and C instead of the chemists’ names. 

By studying the report you will note that A is high five times, 
intermediate four times and low two times; B is high two times, 
intermediate five times and low three times; C is high three 
times, intermediate two times and low six times. In one case A 
and C are exactly the same, which explains the total of n counts 
under A and C. 

You will note that the extreme variation between the highest 
and lowest on the average is only eight-one-hundredths of one 
per cent, of tannin, while the extreme variation on one sample is 


sixty-eight one- 

-hundredths 

of one per cent. 


Sample 

A 

B 

c 

I 

26.59 

26.79 

26.59 

2 

24.97 

24.95 

24.78 

3 

26.91 

27.26 

27.59 

4 

27.14 

26.86 

26.79 

5 

28.21 

27.89 

2757 

6 

26.51 

2594 

26.37 

7 

3376 

33.64 

3352 

8 

29.62 

29.52 

29.64 

9 

24.84 

24.86 

24.64 

IO 

2438 

24.18 

24.57 

Total 

272.93 

271.89 

272.06 

Average 

27.29 

27.19 

27.21 


All this speaks well for the careful work of the chemists in 
question and also speaks well for the methods of analysis adopted 
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by the A. L. C. A. and should be satisfactory evidence to the 
tanner that if a sample is carefully drawn, there should be little 
question about the accuracy of the chemist's work. 


DEVICE FOR PIPETTING DANGEROUS LIQUIDS. 

Philip M. C. Armstrong . 

In the Journal for May there was an article describing a 
method of pipetting dangerous liquids. In the accompanying 
sketches is shown a device which the writer has used for many 
kinds of disagreeable liquids, including hydrochloric acid and 
ammonia. On account of its simplicity and portability it may be 
of interest. It is also useful where pipettes of large volume are 
to be employed, as it takes considerable lung power to fill a pipette 
of over 100 cc. capacity in the ordinary way, whereas by means 
of this device a pipette of any size may be filled without the 
slightest difficulty. 

Take a flat bottomed flask large enough to permit of a large 
pipette being thrust in up to the bulb. Fit to this flask a cork, 
and bore in this two holes, one of slightly greater diameter than 
the delivery tube of the largest pipette to be employed, and the 
other a tight fit for a one-quarter inch glass tube. Bend this 
tube in such a way that it will not interfere with the free move¬ 
ment of the pipette, and so that it will not be necessary for the 
operator to look down on the top of the apparatus. If the 
bends are correctly spaced the operator's eyes will be exactly op¬ 
posite the ring on the stem of the pipette, thus greatly facilitat¬ 
ing the reading. 

Soak the cork in paraffin to close the pores, and assemble like 
a wash bcttle. as shown in the sketch (Fig. i ). Press the bulb 
of the pipette firmly against the cork, so as to make a tight joint. 
Now blow into the tube, and the liquid will rise in the pipette. 
If one breath is not sufficient to fill the pipette, place a finger 
over the stem to retain the contents, and take a new breath. The 
largest pipette may be filled in this way. The hole in the cork 
should be large enough to permit of the pipette being drawn out 
without using force. The hole may be considerably bigger than 



l*ig. 2.—Safety trap for pipetting device. 
A. glass bulb to catch water in case of 
back pressure. B, water. 
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the stem of the pipette as the taper of the bulb will close it tightly 
when the pipette is pressed down. 

When dangerous volatile corrosive liquids are to be pipetted, 
the safety trap shown in Fig. 2 may be profitably employed to 
prevent the gases from reaching the mouth. This is simply a 
hydrostatic seal, and can be made in a few moments from an old 
test tube and a couple of corks dipped in paraffin to seal the 
joints. 


VALONIA . 1 

A VISIT TO SMYRNA AND THE VALONIA DISTRICT. 

By Dr. J. Gordon Parker. 

In recent years probably no material has ranked higher among 
the leather producing materials in the world than Valonia. and it is 
a matter of personal regret to the writer to see that the imports 
of this material have been gradually declining for some years 
past, as it is, I think, beyond all question one of the finest tan¬ 
ning materials at our disposal. Used in certain blends, Valonia 
probably produces a better, hard wearing, water resisting leather 
than almost any other material, giving weight solidity, firmness, 
and color to an extent which is almost impossible to obtain 
by the substitution of any one or number of other tanning ma¬ 
terials. 

Much has been written on 'Valonia, on its sophistication and 
on its qualities, and much of what has been written has been 
contradicted on the one side and re-affirmed on the other. It was. 
therefore, with a considerable amount of pleasure that I embraced 
an opportunity to visit Smyrna last Summer, and study the mat¬ 
ter on the spot, and try to find out how much truth there was 
with regard to the existence of factories especially adapted to 
the manufacture of this natural product in the form of beard, 
etc., or for the grinding and preparation of sand, stones, dirt, 
etc., to be mixed by the wily sharper in order that dealers should 
be able to sell this material to English tanners delivered to the 
tannery at prices cheaper than the material could be bought at 
from the source of supply in Smyrna. 

1 Tanner’s Year-Book. 1912, pp. 133-140. 
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After five days’ pleasant sailing along the Mediterranean, one 
arrives at the Bay of Smyrna, and truly the sight is picturesque, 
as Smyrna slopes up from the quay almost immediately on land¬ 
ing. One gets about 200 to 300 yards of level ground, and then 
the town rises on all sides. The town is divided into three dis¬ 
tinct parts: The Turkish quarter, the Greek quarter—where 
also live the Armenians, and the European quarter. There is no 
pier; and, as the water is not over deep, our liner anchors some 
200 yards out in the bay. As cholera was raging and the yellow 
flag dying from our mainmast, the doctor and purser had to go 
ashore before any beats were allowed to take off passengers. 
On receiving our official permit, there immediately issued from 
every corner a galaxy of boats of all shapes and sizes, and one 
heard a medley of tongues of the East as the men fought to 
secure a passenger and his luggage. 

After watching this sight for a few minutes and letting the 
crowd disembark, T spied a steam tug coming out from shore 
with the English flag proudly flying, and I was soon landed on 
the “Mary of Aberdeen,” and shortly afterwards found myself 
comfortably installed in a most up-to-date European hotel, run 
by Germans, served by Germans, and built and owned by German 
capital. 

Xow a few words on Smyrna itself, and then to my special 
subject. Smyrna is a most interesting city to visit, but those 
doing so should either go in the early spring or late autumn, as the 
heat in September is rather uncomfortable for an Englishman. 
They should also endeavor to time their visit when cholera is not 
raging, as it is rather disconcerting to be in Smyrna when the 
death rate varies for forty to eighty per day from cholera. The 
drinking water is quite safe, but the sanitation is faulty. Perhaps 
the streets are cleaned sometimes, and occasionally they may 
even be repaved, but during my stay neither of these things hap¬ 
pened. Anyone who has visited any part of the Turkish Empire 
will understand this state of affairs, when we remember that 
Smyrna is a Turkish city run bv Turks, for the Turks, and in the 
Turkish manner. But in the European quarter the influence of 
European residents has made itself felt to a considerable extent, 
with the result that some of the suburbs such as Cordelio and 
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llournabad, are perfect residential quarters. Clubs such as the 
Jockey Club, the Residential Club, the Yachting Club, and foot¬ 
ball, tennis and cricket, two golf courses and every other sports 
club exist, so that a European can at all times enjoy himself to 
the full. Anyone arriving with good credentials is at once 
received and made to feel at home, and the kindness of our 
compatriots in that part of the world need only be met with once 
to be ever remembered. 

Xow, to deal with Yalonia. As all in the leather trade know,. 
Yalonia is the acorn cup of the Turkish oak, known as OuercuSs 
Aegilops. These trees grow in various parts of Asia Minor, 
some as near as sixty or seventy miles from Smyrna, larger dis¬ 
tricts at about one hundred miles away, the remainder, extending 
10 districts as far as eight hundred miles from the pert. The. 
trees do not grow in dense forests like the English or Slavonian 
forests, but in clumps of a few hundred together at a distance 
of twenty or perhaps thirty feet apart. They grow by the side 
of the road, up the sides of hills, and in the peasants’ grazing 
grounds. The trees are rather smaller than our English oak, 
more the size and shape of the horse chestnut. In order to visit 
one of these groves, you can either go a distance by train and 
the remainder on camel’s back; or, as in my case, under most 
favored auspices, he whirled out in a powerful Xapier motor. 
Xeedless to say the car was built for the district, or should I say 
for the roads? I have seen roads in various parts of the world, 
but the roads surrounding Smyrna deserve a special name of their 
own. A few hours in even the most comfortably sprung car. 
going at thirty to forty miles an hour is sufficient for both one’s 
bodily comfort and nerves. It is an experience to be driven by 
a Greek whose one ambition appears to be to show the foreigner 
what speed he can get out of the car, and how near he can dodge 
a precipice, or a mass of rock about two feet in diameter in the 
middle of the road. When the so-called road comes to an end 
it is necessary to mount either a mule or camel, and in course 
of time one reaches the first grove, or clump, of Yalonia trees. 

The thing that strikes one first on seeing the Yalonia tree is 
the size of the Yalonia cup. It is a deep golden yellow in color, 
tinged with green. It is comparatively speaking soft, and about 
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two or three times the size of the cup as it arrives on the 
English market. The acorn is completely enclosed, as will be 
seen from the accompanying photograph. The beard grows to a 
length of one inch, and curls right over the acorn in close and 
compact form. The Yalonia ripens in September, and natives 
from the various villages in whose territory the Yalonia grows 



Valonia—Quercus negilops—(drawn from Nature). 

come out and climb the trees, knocking the cups off with sticks, 
or pulling down the branches so that they may be picked by hand. 
Should the weather be fine, the Yalonia is allowed to lie on the 
ground until the surrounding trees are harvested. It is then 
gathered up and taken into the village, where it is spread upon 
a large, flat piece of ground which has probably previously been 
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used for drying the sultanas. This looks like a large tennis court, 
and seems to be made of mud which has been baked hard in 
the sun. The Yalonia is spread upon this to a depth of about 
six inches, and frequently turned over as it dries. In this drying 
process it loses over half its weight, and the cups contract in the 
drying process to about half their original size, gradually turning 
to the grey color so familiar to users of this material at home. 
In this process of turning over the beard gets separated from the 
cup and broken off. The acorn becomes exposed, and as the 
cups dry the acorn out and is separated as far as possible from 
the Yalonia and used for feeding purposes. When partly dry. 
and if there is a danger of rain, the Yalonia is transferred to 
large wooden barns, where it is piled to a depth of a foot or 
eighteen inches, and the drying process continued, the Yalonia 
being constantly turned to prevent fermentation and heating, as, 
if this takes place to any extent, it would daiken the color of the 
cup. 

So far everything is plain sailing, but now comes the part 
where the Turks and Greeks excel, viz., the sampling of the crop 
in Smyrna, and negotiation for the price of the subsequent bulk 
delivery. 

The peasant owner, or probably an astute middleman em¬ 
ployed by him, arrives in Smyrna bringing samples of his crop. 
He arrives with his four or five camels strung together, the 
camels always being led by a little donkey. After rest and refresh¬ 
ment, he visits one after the other the Yalonia dealers, displays his 
samples, usually asking a much higher price than he has any hope 
of obtaining. Then, in truly Eastern style, he wanders round from 
one warehouse to another, bartering, praising his wares by Allah 
and every other prophet, and finally, after three or four days, his 
crop changes hands. The customary coffee is drunk, and the 
deal when once made is binding. Xo written contracts are made, 
as, having passed his work and sealed his deal by a friendly cup 
of Mocha, no true Turk ever goes back on it. 

It is at this stage that the expert buyer is of incalculable value, 
as he has to buy a crop of sometimes many hundreds of tons from 
the sample four or five bags brought in on the backs of the 
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camels. They are put down in an open courtyard close to the 
street and must be valued there and then at so many piastres per 
kintal. The buyer must be able to judge quality, percentage of 
beard, percentage of unremoved acorns, and how much sifting 
and ventilating this would require before being in a fit state to 
ship. He must be able to talk Turkish, Greek, and possibly other 
languages. He must not be in a hurry, and must never appear 
eager to buy. but be prepared to see the material packed again on 
the backs of the patient camels, to be led away probably to his 
keenest competitor. 

. It is here that those who have been in the Yalonia trade for 
years have a distinct advantage, for I am strongly of the opinion 
that the consumer often suffers by reason of the fact that when 
Yalonia is plentiful and prices comparatively low, many am¬ 
ateurs dabble in this Yalonia industry, and thus they have on 
more than one occasion unnecessarily raised the market price, 
and so raised the price to the consumer. 

In due course the Yalonia arrives in Smyrna, and is taken into 
one of the huge warehouses, where it is carefully weighed and 
tipped into large bins prepared for it, each crop from each sep¬ 
arate district being kept distinct. As it arrives still containing 
an excess of moisture, it has to be again turned over frequently 
to prevent heating. 

Many years ago Yalonia was stored and encouraged to heat. 
This process improved the color. It was formerly laid in great 
piles ten to fifteen feet deep, and allowed to lie until it steamed 
and the top layer turned black to the depth of a foot or so. This 
was taken off, and the remainder was then turned over and cooled. 
This process, however, was found to damage the Yalonia. in 
addition to which, the top two feet or so which turned black 
was Wasted. It was further found to deteriorate the tanning 
qualities. 

Xow comes the sorting of the Yalonia into qualities. For this 
purpose numbers of women and children are employed to pick 
over the Yalonia, the finest cups being shipped to Russia and 
Trieste, the second quality to Norway. Sweden. Austria and 
Germany, the third, or refuse, being known as Eglise, or English 
quality. In this picking over, acorns, pieces of twig, stones and 
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leaves are all sorted out. The material, when properly graded 
together with its proper percentage of beard, is now packed 
ready for shipment, under the various marks, indicating qualities. 

We in England, as a general rule, know little or nothing of 
the different growths and qualities which exist. We have been 
accustomed to buy largely on appearance, and there has been a 
general tendency to beat down the price. I maintain that in this 
the English buyers have been wrong, and I believe that the Rus¬ 
sians and Germans get better value for their money than we do, 
as this constant depression of price has had the effect of creating 
methods of blending to suit the price, and this blending has un¬ 
doubtedly deteriorated the material as a tanning agent. It has 
meant that the best growths coming from the finest districts of 
Asia Minor no longer find their way to the English market, and 
practically every parcel has to be mixed with a proportion of 
caramanian or ground cups. The beard is frequently removed 
and substituted for beard from an inferior quality mixed in with 
ground twigs, ground acorns, and even ground cups. However, 
if one deals with reliable shippers, it is certain that no deliberate 
adulteration takes place. I was unable to find, even after the 
most diligent inquiry, that any factories existed for grinding 
sand or any Yalonia substitute, but among some of the smaller 
dealers there certainly exists a method by which small acorns and 
inferior cups are ground up to substitute the beard, or to mix 
with it. and I have no doubt that some of the unscrupulous mid¬ 
dlemen have been known to mix in a certain proportion of cal¬ 
careous constituents in the form of small pebbles and stone, in 
order to bring down the price of Yalonia to that offered by the 
English merchant. Such customs, however, are never adopted 
by any of the reliable shippers who have been in this business for 
years, and whose reputation is above such tricks. 

()ne thing which impressed me in September last, was the 
enoi nious demand for Yalonia beard and the price paid in com¬ 
parison with that for ordinary Yalonia. This demand had created 
the supply, and there was more beard coming out of Smyrna 
than naturally existed. It is not difficult to draw’ conclusions 
from this. These who had Yalonia were sifting it, putting the 
Yalonia through various so-called cleaning machines, denuding 
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the cups to a very large extent, in order to supply the demand. 
Those tanners, therefore, who bought ordinary Valonia most 
have suffered in two ways: (1) By receiving deliveries of Valonia 
with a less proportion of beard than should have been naturally 
present: (2), By having the quantity of beard made up, either 
bv the blending of Greek beard or by the blending of ground 
twigs, and ground immature cups. 

I do not by any means profess to be an expert on Valonia, 
but I spent a most interesting time in trying to become acquainted 
with the various growths and qualities; and my instructors, even 
after several days’ patient coaching, were able to do me every 
time; and I have come to the conclusion that no tanner in this 
country is able to judge a delivery of Valonia to within 10s. a 
ton, that is if the shipper prepares the Valonia. By a screening 
and cleansing process the Valonia may be made to look bright in 
color. By putting it through a process of sifting and shaking, it 
may easily be made to look 10s. a ton better, and without a 
most careful examination of the beard with a powerful magnify¬ 
ing, gl ass it is impossible to tell whether the beard is actually 
beard or a mixture of beard and other materials : and I cannot 
help thinking that it would have paid, and would still pay, the 
English tanner to give a better price for this material than he 
has hitherto done, and only buy through reliable shippers a guar¬ 
anteed quality, unmixed and unsophisticated; by which I am 
sure he will obtain both better weights and better leather. It 
would pay him to study the different districts where the Valonia 
grows, and the different qualities which each district produces. 
One district produces a larger cup than another, or it may be a 
different shaped cup. From one district one gets a Valonia 
which produces heavy bloom and tans comparatively slowly, from 
another a Valonia which gives little bloom but tans rapidly. 
Some Valonia produces a dark cut to the leather, while others 
produce a leather of a light shade, everything depending upon the 
district and the soil. The German and Russian tanners have 
studied this question, and, as they still continue to buy these 
special qualities, it makes one think they know more about the 
subject than perhaps we do. 

The average crop of Smyrna Valonia is about 70,000 tons a 
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year. The last harvest only yielded 32,000 tons. This shortage 
was due to cold easterly winds and frosts in the early spring, the 
trees only bearing fruit on one side, the side exposed to the 
north and east wind being completely bare of cups. Each tree is 
supposed to bear from four to six hundred-weight. In very good 
seasons this may in some cases run to eight hundred-weight. 
The best districts for quality are the following: Nasli, Gundai, 
Horlo, Demirgick. Three very poor districts are Ushack, Ghe- 
diz, and Hamas. Marin and Mitylene, on the coast of the island, 
grow good varieties. The Caramanian Yalonia seldom averages 
more than 25 per cent, of tannin, compared with 38 per cent, of 
Xasli. The leaf of the Caramanian is different to the ordinary, 
and the fruit is easily recognizable by its sharp pointed beard. 

In passing, I might mention that I have been supplied with 
large bulk samples of all the different growths and qualities. It 
is my intention to carry out a careful series of investigations 
with these, but large samples have been placed in our College 
Museum, where they may be examined at any time by any of 
our readers. 

In Smyrna, there are two Yalonia extract factories, where the 
Valonia is extracted and manufactured into dry powder. I was 
privileged to inspect one of these factories. It is solidly built 
of stone, and fitted up with latest up-to-date plant for the manu¬ 
facture of extract. I have visited extract factories in all parts 
of the world, but confess that 1 have never seen a factory so 
splendidly arranged with every labor saving device and witfi 
every requisite for the manufacture of extract on scientific lines. 
The Yalonia cup and beard, on arrival at the factory, is care¬ 
fully sifted, and every trace of iron and extraneous matter re¬ 
moved by sifting and passing over an electric magnet. After 
grinding, the Yalonia is extracted at a moderate temperature, the 
liquor is immediately concentrated to the consistency of syrup, 
and subsequently by a patent process devised by a member of 
the firm, transformed in two minutes into a perfectly dry powder 
containing a maximum of 4 per cent, of moisture. No chemicals 
are employed, and there is no bleaching, and a delivery of Valonia 
may go into the factory at 10 o’clock in the morning, and by 
the same hour in the evening the extract from it is bagged ready 
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for export. It will readily be seen that with a process as rapid 
as this the natural qualities of Valonia are not impaired. There 
is no time for decomposition or fermentation. Therefore, the 
Valex, or dry Valonia powder, as would be expected, has been 
proved to possess all the special qualities of the material from 
which it is made. 

One may say that it is not a manufactured product: it is simply 
the Valonia prepared in the most convenient form for use in the 
tanvard. I was permitted to visit this factory on various occa¬ 
sions, and saw the store of Valonia waiting to be made up into 
jowder and was struck with the quality. The Eglise variety is 
not employed being considered too poor. Only good qualities of 
Valonia and beard are used, otherwise the color and strength 
suffer materially. The assurance and verification of the fact that 
manufacturers of this extract cannot and do not use such poor 
quality of Valonia as is shipped daily to the English consumer, 
suggests the following questions:—Is the English consumer as 
wise as the Valonia extract manufacturer and continental com¬ 
petitors? Is the English Valonia buyer able to judge the value 
of Valonia solely by appearances? Can the best results be got 
in English tanneries from Valonia that is usually a blend of the 
refuse of all districts? Would it not pay all users to get into 
direct touch with shippers and try some deliveries from specific 
districts, watch the results, and so be able to answer these ques¬ 
tions for themselves? 


I desire here to express my sincere thanks to the members of the firms 
of C. Whittall & Co. and Barry Bros, for their many kindnesses in placing 
facilities at my disposal for seeing everything described above, for reliable 
information, and for the authentic samples of the various growths which 
they have kindly collected and sent for the purpose of further study. 


RISING OR PICKLING OF SKINS . 1 

By J. T. Wood. 

The origin of “rising” or “raising,” and also the etymology 
of the word, lies in very early observations of the swelling or 
raising action on skin of fermented infusions of bran and meal. 
1 Tanners’ Year-Book, 1912, pp. 116-118. 
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When this fermentation is conducted in a proper way, consider¬ 
able amounts of acid are produced (i), and skins which have 
been properly freed from lime, when placed in such solutions, 
swell considerably (2). 

It is not known who first observed that this swelling is repressed 
by immersing the skins in a strong salt solution, but it is evident 
that after McBride’s invention of the application of sulphuric 
acid to the swelling of skins (2) that the step to the modern 
method was a comparatively simple one. The date of this may 
be approximately fixed as between 1780 and 1800. 

The early method of “rising” consisted in stirring the skins 
in a solution of sulphuric acid in water (3) ; the strength of the 
solution was about 1-300. In this solution the skins become swol¬ 
len and gelatinous, and can be easily penetrated by the fingers. 
After twenty minutes they are transferred to a solution of salt 
S.G. 1.065, in which they are stirred continually, until the swelling 
is reduced, and the skin assumes a white appearance and is 
“leathered.” This takes about twenty minutes. The skins are 
then placed in a saturated brine, in which they fall completely. 
After one hour in this brine they may be drained and packed 
away. They will keep indefinitely in this state, and are a kind of 
leather. The workman, in fact, determines if the skin is properly 
“rose” by pinching a fold of it between finger and thumb, when, 
if properly pickled, it shows a white streak like alum leather. 
In the modern method of rising the skins are introduced directly 
into a solution containing 5O / 0O grams of common salt, and 
grams of strong sulphuric acid per litre. The usual solution 
is in fact decinormal. In this they are paddled forty to fifty min¬ 
utes, when the acidity diminishes to 40 cc. X/i per 100 cc. They 
are afterwards transferred to saturated brine, as above de¬ 
scribed. 

The following table shows the course of the pickling process 
in practice. 

It gives the absorption of acid in a series of goods put through 
the same paddle and strengthened up for each successive lot of 
skins. The salt was kept constant at 12 degrees Tw. (1.060 S.G.) 
The weight of dry pelt per litre of solution was approximately 


100 grams. 
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Lots of skins 

Cc. N/i alk. 
per 100 cc. 

Cc. N/i alk. 
per 100 cc. 

Acid 

put through 

Before goods 

After goods 

absorbed 

I 

H.4 

4.5 

6.5 

2 

117 

33 

84 

3 

10.3 

36 

6.7 

4 

10.2 

57 

4*5 

5 

I34 

4-1 

9-3 

6 

11.2 

2.4 

8.8 

7 

9.1 

44 

47 

8 

10.8 

4-9 

5-9 

9 

12.0 

44 

7.8 

— 

— 

— 

— 

Mean 

11.1 

4.14 

6.94 


Procter, who has studied the process very thoroughly, points 
out that skins may be effectively pickled with very much smaller 
quantities of acid than those ordinarily used. The skins are first 
put into a saturated brine bath, and then a calculated quantity of 
acid added, not exceeding o.i gram molecule of sulphuric acid 
per kilo of dry hide substance ( about 100 gram acid per ioo 
kilos wet skin or about \]/2 ounces acid per ioo pounds wet skin). 
In this case the whole of the acid is absorbed. The solution must 
then be brought up to saturation by addition of solid salt, as the 
skins part with a great deal of water in the bath. This method 
is interesting as showing that the acid in the rising bath could in 
many cases be reduced with advantage, though more time would 
be required. 

Stiasny and Eitner (9) have made a number of important 
experiments on pickling, for particulars of which the original 
article should be consulted. The conclusions to be drawn from 
their results are as follows:— 

1. The amount of salt taken up by the skins does not depend 
on the nature or strength of the acid present, but is proportional 
to the concentration of the salt in the pickling bath. 

2. The amount of sulphuric acid taken up by the skins is not 
proportional to the amount present in the pickling bath, but is 
a diminishing quantity, that is, the absorption is of a similar 
character to the absorption of tannin by skin. 
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3. The amount of acid absorbed appears to be practically in¬ 
dependent of the amount of salt present. 1 

4. Different acids are taken up by the skin in varying amounts. 1 

Pickled skins must not be brought into contact with water; a 

drop of water accidentally sprinkled on the skins will eventually 
induce putrefaction, which then frequently spreads to other parts 
of the skin in a very extraordinary way. It certainly seems 
strange that putrefaction should take place in the presence of 
N/10 sulphuric acid, and a large quantity of salt, but the writer 
has found both moulds and bacteria capable of growing in such 
solutions, and as soon as a growth is established, the acid is 
quickly neutralized by ammonia compounds produced by the 
bacteria, after which putrefaction pursues its normal course (5). 

Many other acids have been tried for pickling, but none have 
hitherto proved so good and simple in practice as sulphuric acid. 
In 1904 Mr. Seymour Jones (6) at the suggestion of Professor 
Procter, carried out some experiments on the use of formic 
and acetic acids as pickling agents. The skins were paddled in 
a 0.25 per cent, solution of formic acid at 70 degrees F., and left 
in the acid solution for twenty-four hours. They were then 
paddled in a saturated solution of common salt, and left in this 
for twenty-four hours. The color and appearance were equal to 
an ordinary pickled skin. These skins were afterwards sent up 
the Amazon river to Manaos, and back to England—a severe 
test—and were found to be in perfect condition on their arrival 
in England. They tanned well and conformed in every way to 
the conditions laid down in the Society of Arts Report on Leather 
for Book-binding (7). Acetic acid in solution of 0.1 to 0.2 per 
cent, was found to be equally efficient, and somewhat cheaper. In 
the writer’s opinion the solutions used by Mr. Seymour Jones 
are too weak. Solutions containing at least 0.5 per cent, formic 
acid (H.COOH) should be used. This amount equals 5.2 to 5.5 
gram per litre of 90 per cent, acid; and gives about an N/10 
solution. In this case the operation of rising may be carried 
out exactly as with sulphuric acid, and takes no longer time. 

1 Professor H. R. Procter remarks with reference to: (3) Addition of 
salt increases the acid actually fixed up to a given maximum, but diminishes 
the volume of solution absorbed. (4) Only partially true, the acids are 
absorbed in molecular proportion, though some deviation from this occurs. 
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Where time is no consideration, Mr. Jones' method is of course 
cheaper, and the amount of formic acid used appears to be suffi¬ 
cient to preserve the skins. In the case of other organic acids, 
so far as I am aware, it has not been shown for how long they 
will preserve the skins. 

In conclusion, it may be noted that there is a loss of skin sub¬ 
stance by solution in all “rising” processes. The amount of skin 
dissolved depending upon various conditions. In a case investi¬ 
gated by the author, the amount of skin substance found in the 
rising liquor was 2.9 grams per liter, or 3.5 per cent, on the dry 
weight of skin put through. 

The estimation of the skin substance and general control of 
rising liquors is at present under investigation by a commission 
appointed by the I. A. L. T. C., of which Dr. Gordon Parker and 
the author are acting as referees. 
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THE MANUFACTURE OF BELTING BUTTS . 1 

By G. B. Stockton. 

There is probably no leather manufactured which has to stand 
such severe strain as belting leathers, as the high speed at which 
machinery is being run to-day demands the very best in belting 
leathers, if it is to prove satisfactory, and last for any length 
1 Leather Wot Id, IV, 435 - 6 . 479 . 495-6. 
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of time. In opening my subject, therefore, I may say I believe 
the day of common belting, manufactured from inferior hides, 
tanned with cheapest materials, and weighted up to the hilt 
in the dressing process, is almost over. Butts thus manufactured 
have been weighed in the balances and found wanting, and the 
man who has to pay realizes that the low priced article is both 
inferior and more expensive in the long run. 

There is no doubt that the method of selling by weight has 
led up to the ridiculous competition manufacturers have entered 
into; but I think there are not signs wanting that the fittest will 
eventually survive in the matter of belting. I have noticed also 
several advertisements of late appearing in this journal for exper¬ 
ienced curriers to hand dress these goods. I am not altogether 
surprised at this; for whilst 1 fully advocate a scouring and set¬ 
ting machine, there are other processes through which some of 
our more modern belting pass, that to my mind are detrimental 
to the production of a high class butt, and which in the course 
of mv article I shall refer to. 

Selection oe Suitable Hides. 

It will be quite obvious to all, that best butts cannot be pro¬ 
duced from inferior hides; therefore, it is necessary to select those 
hides in their raw state that can reasonably be expected to give 
best results in the finished leather. In the first place I cannot 
recommend dry imported hides, or those that reach us in a more 
flaccid condition. The best for the purpose are fresh (not salted) 
English hides. A bull hide has the advantage that it runs out 
better to the shoulder and belly than any other class of hide, but 
the disadvantage is found in its inclination to be stretchy in wear, 
owing to its fibrous and loose structure of pelt. I am aware 
there are large quantities of belting leather made from these 
hides; I may also say that if the bull hide is properly treated in 
the tannery, and passed under the roller before receiving any 
grease, the looseness and stretch are a good deal obviated. How¬ 
ever, the best hides for belting are ox and heifer, and although 
netither of these run out to anything like the substance of the bull 
hide in the shoulders and bellies, they are finer and closer in pelt. 

The first process is to, of course, soak the hides in a pit of 
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clean water to remove the blood, and to wash the hair as free 
as possible from adhering dung; 24 hours will be sufficient for 
fresh hides. The hides are then drawn, when they will be ready 
for the lining process. 

Good Liming Essential. 

The liming of hides is a simple process from the practical 
side, however complex it may be from the scientific one. The 
chief points in my opinion to be observed are the requisite quan¬ 
tity of good lime, properly prepared and cooled before use, and 
a systematic handling of the hides. I do not know of any ma¬ 
terial difference in this process beyond, perhaps, accelerating the 
process by the addition of sulphide of sodium. 

Liming is, in some yards, performed in a single pit, but for 
belting and sole leathers it is not so satisfactorily accomplished, 
as for leathers for other purposes. 

The method I shall advance is what is known as the shift 
or three-pit system of liming. In this way a more uniform and 
better liming take place, the goods going into lime liquors of 
gradually increasing strength, and finishing off with a fresh new 
lime. 

The hides are placed first into the backward lime pit, which 
is mellowed down from the fact that two lots of hides have 
previously passed through. This backward pit, therefore, con¬ 
tains bacteria which immediately attack the structure of the hide 
and hair sheaths, and thus loosens the hair at the roots. Then, 
as the hide plumps up in the stronger lime, the hair becomes quite 
loose, and is easily removed with a blunt tool. This backward 
lime pit, however, has little plumping effect but rather a softening 
and solvent action. 

The hides remain in the backward pit from four to six days, 
the time being regulated according to the condition of the hide 
and the time of the year. During summer months hides in this 
back pit must be carefully watched, to prevent injury to the pelt. 

•Much hide substance can be lost in this way which will not only 
mean a loss of weight on the finished leather, but will prove 
otherwise detrimental to its quality. If this back pit become too 
heavily charged with solvent elements, which may easily occur 
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during hot weather, a good plan will be found to always keep a 
tub of pure milk of lime handy, ready for use. A few buckets of 
this added will considerably help to check the solvent action. 

The hides from here pass on to another pit containing stronger 
liquor; this liquor further checks the bacteriological action, and 
has a plumping effect. A bucket or two of pure strong lime 
liquor added when the hides are out of the pit will also be found 
beneficial here. 

The hides should be handled at least three times during the 
week they remain in this pit. A fresh new lime pit is now made 
up: for this use about 7 pounds of lime per hide. The pit is 
prepared by first putting the requisite quantity of lime into the 
pit, then sufficient water is run in to thoroughly slake it. After 
this, a further quantity of water is added, until the pit is about 
half full. The pit is then left over-night. Next morning the 
hides are drawn from pit number two, when the fresh new lime 
pit is well plunged, and the hides placed therein one by one, as 
flat as possible. The hides remain in the new lime for a week, 
and are drawn up twice. The hides will then be plumped up, 
and sufficiently hardened ready for the unhairing process. 

Unhairing and Fleshing. 

The method of unhairing by hand is too well known to need en¬ 
largement. At the same time, I should like to remark that, ow¬ 
ing to the simplicity of the work, the man with most muscle and 
least brain has to tackle the job. It will be prudent, therefore, 
on the part of the man in charge to examine the unhairing tool 
before allowing it to be used, as much scratching and chipping 
of the grain might result from a coarse and sharp tool. Sharp¬ 
ness is not an essential for the satisfactory carrying out of this 
process. 

The hides after unhairing arc replaced in a pit of clean water, 
and from here are drawn one by one, and fleshed. 

The fleshing of hides for belting butts is, in my opinion, very 
much more satisfactorily accomplished by hand labor than by* 
machine. I need hardly remark that, to properly perform the 
work it requires a good deal of skill and experience, coupled 
with sound common sense. It used to be said this latter quali- 
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fication was a missing factor among fleshers, otherwise fleshers 
would be exceedingly rare. Be this as it may, there is a wide 
gulf between the man who simply removes the flesh, and rarely 
ever stabs the hide, and the man who removes the flesh and a 
good portion of the pelts as well, and who invariably stabs, into 
the bargain. 

The chief necessity for the intelligent flesher is a keen cutting 
edge; therefore, it will be necessary to devote special attention to 
the grinding and clearing of the knife. The bevels of the knife 
should never be allowed to become too short; when this happens 
a good edge cannot be obtained, as a good, flat thin bevel is best. 

A little extra time devoted to grinding and clearing the knife 
will well compensate the workman and his employer. Belting 
hides should be cleanly fleshed, as this will render much further 
skiving in the dressing process unnecessary. 

The hides, after fleshing, are replaced usually into the water 
pit again, and are then scudded over on the grain side on the 
beam. 

It is not usual to bate belting butts; they go through similar to 
sole butts, in a swollen condition. But 12 or 14 hours' mild bat¬ 
ing would have a beneficial effect on the grain side, and the butts 
in wear would be less liable to crack. 

After fleshing and scudding, the hides are ready for rounding. 
Rounding is not difficult to perform, but it needs a good deal 
of care to get in the right place when removing the bellies. It is 
usual, when taking off the shoulder, to cut the butt to the proper 
length, generally from 4 feet 6 inches, to 5 feet, butts being 
rarely left longer than this latter measurement. 

The Tanning Operation. 

At the outset of the tanning process, this question presents 
itself: What results are the materials selected for use likely to 
have on the pelt under treatment? To satisfactorily answer this 
question, one has to know something of the effect that each ma¬ 
terial has singly and in combination. This knowledge requires 
intelligent practical experience under actual manufacturing con¬ 
ditions, and is the principal factor for the practical tanner. This 
being so, it becomes necessary in order to obtain the best re- 
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suits, to select those materials likely to produce the effect re¬ 
quired, employed singly or in combination, increasing degrees 
of strength. A belting butt cannot be tanned like a dressing hide, 
on the one hand, nor as firm as sole leather, on the other. Yet, 
firmness is an essential qualification, combined with a limited 
amount of pliability for belting. A butt of this description will 
be the result of the following method of tanning: On entering 
the tannery the butts are first suspended in a weak, mellow and 
acid liquor. The liquors are brought down to this mellow con¬ 
dition, from the fact that previous lots of butts have passed 
through, and absorbed the more astringent tannin. They remain 
in this first suspender three days, and are handled as frequently 
as possible; the fourth day they are moved forward into a little 
stronger liquor, where they remain another three days with 
frequent handling. 

The butts in this way pass through six suspender pits, in 
liquors of increasing strength, varying from 2 to 14 degrees Ilk. 
They are always best suspended, as this has a decided advan¬ 
tage over the old method of laying flat in the pit, a finer grain 
and better color being obtained. I may also remark that should 
the liquors in the first suspenders be at any time too sweet, 
one quart of lactic acid added to the liquors will prove beneficial. 

I may further remark my method, which I think is the usual one, 
is to pump off the most backward suspender liquor, and make up 
with a new fresh one. The materials used are a clear liquor of 
oak bark, made up in the leach, and pumped into the suspender. 
Then two buckets of gambier liquor—about nine gallons— and 
cne bucket of quebracho—from four to five gallons—are added, 
to the bark liquors. The pit is well plunged, and the butts have 
eight or ten days in this liquor, with occasional handlings. The 
time alloted the butts altogether in the suspender is about five 
weeks. 

Oak bark liquor is undoubtedly one of the finest tannins pro¬ 
curable for these goods. It is not a harsh, hard tanning agent, 
and, used as above mentioned, imparts scarcely any bloom. Gam¬ 
bier is about the softest and most mellow of all vegetable tannins, 
and is largely used in early liquors. It has a reputation fon 
plumping and keeping the fibers of the pelt open, thus allowing a 
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larger amount of the more astringent tannins to be taken by the 
pelt subsequently. 

Quebracho can, I think, scarcely be considered a good tanning 
material in itself. However, there seems some diversity of opin¬ 
ion as to how it behaves in use, but if used in a subordinate posi¬ 
tion, as above indicated, with the other two materials, it becomes 
useful and accelerates the process in the suspenders. 

Having passed through the suspenders, the butts are shifted 
forward to be further treated*in a round of dusters. These pits 
contain liquors of increasing strength from 15 degrees to 25 de¬ 
grees Bk. And in addition to the materials already mentioned, 
oak bark and myrobalans are used, both materials being ground 
up together in the proportion of 1 ton of bark and 5 hundred 
weight of myrabolams. 

The shifting of the butts from one pit to the other into stronger 
liquors is, in some yards, very irregularly done. This is a mis¬ 
take. However, the shifting must be left to the tanner himself, as 
he knows how best to work his own round. But I should like to 
point out that it is unnecessary to allow leather to remain too 
long in the same strength liquors, and I think this was one oF 
the fallacies of our forefathers. To illustrate what I mean: sup¬ 
pose butts having been lying in liquors of 20 degrees strength, are 
shifted forward into liquors of the same strength, in my opinion 
the tanning would proceed very slowly : but if the leather is put 
forward into liquors of 25 degrees the tanning will satisfactorily 
proceed. Therefore it is necessary to carefully watch and test 
the strength of liquors each time, and in each pit as the butts 
are drawn. 

In some yards the butts are shifted once a week; in others 
twice. I recommend the last named. When a shift is made, the 
pit containing the weakest liquor in the round is pumped away 
into one of the leaches, and is refilled with a liquor of suitable 
strength. The most forward pack in the round is then put into 
this new liquor and a liberal dusting of oak bark and myrobalans 
is laid between each butt—preferably on the flesh side. This 
new liquor should be about 25 degrees Bk. The butts remain 
in this round of pits about two months, when they are moved 
forward into another round of layers. 
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For the making up of a new layer—in addition to the stronger 
liquors pumped from the leach—a dusting of 60 per cent, oak 
bark, 25 per cent, myrabolams and 15 per cent, of valonia, are 
ground up together, distributing the myrobalans and valonia as 
evenly as possible amongst the bark when grinding. The density 
of our finishing-off liquors are from 35 degrees to 40 degrees Bk. 
Valonia and myrobalans are two well-known and largely used 
materials, both of which belong to the bloom-giving group of 
tannins. They possess filling and. firming properties, which are 
essentials for belting leathers. 

The butts, I may say, remain in the layers about ten weeks, 
making a tannage of about six months altogether. t 

The tanning completed, the butts are drawn up and washed so 
as to remove any particles of adhering bark, after which they 
are brought to the machine and scoured on the grain side. They 
are then horsed over night, and hoisted into the shed, oiled 
lightly on the grain with cod-oil, then hung up and dried out 
slowly. When dry the butts are taken down and are ready for 
the dressing process. 


Skiving the Butts. 

Previous to being skived—should this operation be at all neces¬ 
sary—the butts are split down the back. A straight edge is very 
useful, laying it along the center of the butt, from neck to tail, 
then marking a straight line. This will ensure a straight cut 
and minimize loss when straightening, previous to cutting into 
strips when the belt comes to be made up. After splitting the 
butts are fellow marked, then weighed, either singly or in lots. 
The number and weights are then entered into the stock book, 
then they are passed on to the curriers to dress. 

Hints on Currying. 

First of all the butts are soaked in tepid water, and if found 
necessary they are skived. This work is best done on the table 
with a whitening sleaker. Of course, if the butts have been 
cleanly and properly fleshed no skiving is needed. But it is not 
an uncommon occurrence, when one has to buy butts from the 
tanner, to find a good deal of flesh left on the butts; in this 
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case the currier must resort to skiving, otherwise they will, after 
setting, present a pitty appearance. 

The butts on coming into the scouring house are put into 
tepid water, and are then thrown on to the scouring slab flesh up. 
Give this side a thorough good sleaking with a sharp stout sleaker, 
then brush up with a stiff brush and give another sleaking. Go 
over all the butts in this way, then replace in the water and begin 
on the grain side by first giving a stoning. Cover the grain side 
again with water, and pick out any little patches of bloom the; 
machine failed to remove with a fine piece of pumice stone. Give 
a good brushing and sleak off, when they are ready for sumach- 
ing. 

SUMACHING AND STUFFING. 

For belting butts a good sumach ing is beneficial as it has a 
softening effect, which materially obviates the risk of cracking 
grain and also bleaches. Care, however, is necessary not to place 
the butts in too hot liquors. The quantity of sumach I use is 
2 pounds to each butt. The usual method is to place the quantity 
of sumach into a suitable vat with sufficient clear liquor or water, 
and boil up by means of steam pipe. Then cool down and place 
the butts in the liquor, handling a couple of times. They should 
be left in the liquor until thoroughly cooled, then rinsed through 
clean water and allowed to drain. Then take to the shed, punch 
holes both sides of the neck end, and hang up to sam ready for 
the stuffiing process. 

This is the most important process in the dressing of strap 
butts; it is the process that chiefly fixes the price, and which 
has for years made competition what it is to-day in the selling of 
these goods. Still, buyers are no longer in the dark in regard 
to the reason why cheap butts arc made from dear hides. I am 
further convinced that it only needs a little more educating of 
the buyer and a guarantee from the manufacturers that their 
production is absolutely free from adulterants to obtain a price 
that will leave a margin of profit and I am sure a most satisfied 
customer. There is no doubt that belting leathers have come in 
for a large amount of adulteration. Glucose, etc., and dip and 
drum methods are all employed for the sole purpose of adding 
weight, and reducing the price per pound. 
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But if either of the above methods are employed the belting 
is not as good in wear as a purely hand stuffed butt. Glucose, if 
used at all excessively, coupled with a hard tannage, are, in my 
opinion, the chief causes of the constant complaints of cracking 
and breaking belts. But probably glucose is not used so exten¬ 
sively for weighting as was the case a few years ago. 

The dip method, that is to say, laying the butts in hot greases, 
if properly carried out, is to be preferred, apart from hand stuff¬ 
ing. The drum method I do not recommend for belting, al¬ 
though it may be profitably worked for shoe or even harness 
leathers. But tumbling butts about in a drum until they have 
absorbed an excessive amount of grease is detrimental for belt¬ 
ing. Butts thus stuffed have, it is true, a good appearance and 
handle firm in the finished leather. In wear, however, the friction 
of the pulleys makes the leather soft, and the belt soon gets out of 
shape and gives a good deal of trouble. 

The best method for stuffing butts, where an unsophisticated 
leather is being dressed, is the following. In the first place I 
would emphasize the importance of having the butt in a properly 
sammed condition, similar to that required for drum stuffing. 
Then apply a thin coat of dubbin, cod-oil and tallow' (tw f o-thirds 
oil, one-third tallow'), to the grain side. Go over all the butts on 
this side first, then turn flesh up and stuff with a little stiffer 
dubbin. Then lay the goods in a pile and leave them for four or 
five days covered up. At the expiration of this time the leather 
will have taken up a good deal of the stuffing, although in a 
damp condition. Then set the butts out thoroughly on the grain 
side, removing all marks, and extending the butts as much as pos¬ 
sible. Xow stuff the grain side lightly with dubbin of half tallow' 
and half oil. Hang up in the shed until in a semi-dry state, then 
take down and give a good pebbling and glassing on the flesh 
side, and hang up for a few- days further drying. Then take 
down and pebble and glass the grain side and hang up again 
and dry out. 

In some w r orks the butts are finished off at this stage by 
simply pebbling the flesh, sleaking the grain w'ith a dull thick 
sleaker. and rubbing up with flannel. 

The butts should now present an excellent appearance and be 
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firm and of uniform color, with a dry feel. Some, however, pre¬ 
fer treating them with a little more grease by giving a thin coat 
of stiff dubbin to both flesh and grain. In this case they are al¬ 
lowed a month or so to take up the stuffing, and to again regulate 
in color. This will also necessitate a little further finishing by 
sleaking off the grease on both sides with a stout sleaker, then 
cleaning the edges and rubbing up the grain with flannel. 


THE PERMUTIT SYSTEM OF WATER TREATMENT . 1 

By L. H. Harrison , M. Sc., Ph. D. 

The question of water softening and of water treatment in 
general is attracting the attention of manufacturers more and 
more every day, and the long list of purification processes on the 
market is being constantly added to. In the field of water soften¬ 
ing alone, for example, one can mention off-hand a dozen types 
of machine which are in use with more or less success in the 
industrial centers of this country. Practically every one of these 
machines works on the same fundamental chemical principle, 
and the variations in the systems are due merely to differences in 
the mode of application of the chemicals and to various more 
or less important changes of a purely mechanical nature. Of 
late years a new system has been evolved based chiefly on the 
work of Professor Gans, of Berlin, and it is this system, work¬ 
ing on an absolutely new principle, which bids fair to revolu¬ 
tionize our modern methods of water treatment. 

The advance of this last-named process into high favor in the 
industrial world has been extremely rapid, and already on the 
Continent some hundreds of plants are in use, while one installa¬ 
tion alone near Bremen is treating a matter of some 334 millions 
of gallons of water per day. This popularity of the system is the 
more remarkable in face of the fact that only a few years ago 
the active chemical material known technically as Permutit was 
only a laboratory product. 

As already explained, it is Professor Gans to whom we owe 
the discovery and development of the principle on which the 
Permutit processes are based. The Permutits, as we know them, 
1 Chemical World , July, 1912, I, pp. 238-240. 
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are all complex silicates containing as a constant constituent 
some proportion of aluminium. To the inorganic chemist to-day 
there is, perhaps, no field of study more difficult than that devoted 
to silicates and felspars. To deal with these substances we have 
to have recourse to melting processes, and the high temperatures 
necessary and the complexity of the constituents have together 
militated against much advance in our knowledge of the consti¬ 
tution of the silicates. Dr. Gans has recognized various classes 
of silicates and has invented a workable hypothesis by which he 
explains their chemical behavior. By melting together soda, china 
clay and some other ingredients in certain proportions. Dr. Gans 
obtained an artificial aluminium silicate which possessed proper¬ 
ties which similar natural silicates possessed only in very minute 
degree. A careful comparison of the behavior of the silicates led 
him to the conclusion that in the natural silicates the sodium or 
potassium base was joined direct on to the silicic acid—the atoms 
of hydrogen of the latter being replaced in the usual way by 
metals. On the other hand the artificial product differed from 
this in that the base was joined on to the silicic acid through the 
medium of alumina. The graphic formula of a simple artificial 
aluminium silicate of the empirical formula Xa,0.AL0 3 .2Si0 2 - 
6 H 2 Q, would then be somewhat as follows: 
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Gans named these bodies “Permutits” from the Latin root 
“permutare” = “to exchange/’ as by this name he gave expres¬ 
sion to a most important power which they possess—namely, the 
property of exchanging their bases. Let us take, for example, 
Sodium Permutit, the most widely known of the Permutits. It 
contains aluminium and silica with the base sodium. If now we 
pour over this a solution containing calcium, the sodium is driven 
out by the calcium and Calcium Permutit is formed, the sodium 
going off in solution united to the acid radicle originally joined 
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on to the calcium. Conversely by acting on Calcium Permutit 
by a sodium salt in excess, Sodium Permutit is reformed, the 
calcium being expelled. 

The Sodium Permutit of commerce is made by melting together 
various clayey bodies and soda, the resultant glass being then 
crushed, hydrated and washed repeatedly. It is then screened, 
dried in centrifugal machines and stored moist. The finished 
product is of a grey, mother-of-pearl luster and quite insoluble 
in water. 

The properties of exchange mentioned above are those on 
which is based the use of Permutit in water softening. Hard 
waters contain salts of lime and magnesia—chiefly bicar¬ 
bonates, sulphates or chlorides. To these salts are due all the 
soap destroying effects, boiler scale formation, and the many 
other disagreeable qualities of hard water. Suppose now we 
allow a hard water to flow through a bed of Sodium Permutit. 
Just as explained above the lime and magnesia in the water dis¬ 
place 'the sodium of the Sodium Permutit forming Calcium or 
Magnesium Permutit, while the sodium goes away in the water 
as soluble sodium salts. 

Calling the acid radicle of the Sodium Permutrt P, the soften¬ 
ing action of Permutit is expressed by the following equations: 

Xa 2 P + CaS 0 4 = Na 2 S 0 4 + Ca.P. 

Na 2 P + MgCl 2 = 2\aCl + Mg.P. 

Xa s P + CaH a (C0 3 ) 2 = 2\aHC0 3 + Ca.P. 

In practice, this exchange is absolutely complete. A water 
charged with a lime salt will come out after filtration absolutely 
lime-free and magnesia-free, and will contain no scale-forming, 
soap-destroying or other injurious ingredients. Treated with 
ammonium oxalate, for example, the treated water remains quite 
clear, while if tested in the usual way with soap solution the 
water will be shown to be of zero degrees of hardness. This 
property of exchange may be shown in striking fashion by taking 
a water saturated with calcium sulphate. Such a water gives a 
thick curdy mass with soap solution—for example, the Boutron- 
Boudet solution—and it is impossible to estimate the hardness 
accurately. Let the w^ater now pass through Permutit and it 
will be found that with 40 cc. of treated water 3-5 drops of 
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soap solution produce a lasting lather. The water is a ‘ ‘zero’ * water. 

In course of time obviously the Sodium Permutit with which 
we began will have all ks sodium displaced and wilt have become 
a Lime-magnesia Permutit in accordance with the equations 
given above. Lime-magnesia Permutit has naturally no effect 
on hard water. Use is now once again made of the “base 
exchange” property of the Permutits. Through the bed of Lime- 
magnesia Permutit allow a solution of common salt to flow. 
Then the sodium of the salt replaces the calcium and magnesium 
of the Calcium Permutit, forming Sodium Permutit again, while 
the calcium combines with the chlorine of the salt according to 
the equation: 

CaP + 2NaCl = CaCL + Na 2 P. 

It is then only necessary to wash away the excess of salt 
and the expelled CaCl 2 and we are left with a bed of Sodium 
Permutit ready for work again. In the process of softening 
then, the following cycle goes on indefinitely: 

In Working . Sodium Permutit + Hard water (= Calcium 

salts)—Calcium Permutit-(-Sodium Salts (soluble). 

In Regeneration. Calcium Permutit+Sodium Chloride=Cal- 
cium Chloride-)-Sodium Permutit. 

The softener consists of a cylindrical tank containing a bed of 
Sodium Permutit between two layers of gravel. The hard water 
enters at the top and percolates downwards, the rate of flow 
being adjusted so that a zero water flows away underneath. A 
given weight of permutit treats an amount of water varying, of 
course, directly with the hardness. When the specified amount of 
crude water has passed through, the inlet is closed and the flow 
of water is reversed for a minute or so. This reversal of flow 
breaks up the bed and prevents formation of channels, expels air. 
etc., which may have collected in the pores. The filter thus 
cleansed is ready for regeneration. Above the cylindrical tank 
is another tank into which the necessary amount of salt is intro¬ 
duced and dissolved in water. This solution is run in on to the 
Permutit, and the outlet cocks are so arranged that the salt solu¬ 
tion flows through in about six to eight hours. At the end of 
this time the salt valves are closed and the filter is washed free 
from chlorides. It is then ready for work again. 
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The softener may be of the open or closed (pressure) type. 
L>y having a lid bolted on, as in the pressure type it can be put 
anywhere in the water supply circuit. This is an advantage. The 
whole arrangement is very simple, and there are no moving parts 
or proportioning gear. Common salt is the only reagent used, 
and is not of the same objectionable nature as lime or soda. The 
water coming out is of exactly the same alkalinity as that enter¬ 
ing, except that it contains no lime. It requires just as much 
acid to acidify it before treatment as after treatment. This is 
an important point. The treated water is of the same reaction 
entirely. The lime goes away in washing as soluble chloride of 
calcium, so there is no sludge to dispose of and no settling tanks 
or filters are necessary. In every other softener precipitation 
methods are resorted to—calcium salts having to be precipitated 
by lime or soda added in specified quantities—producing dis¬ 
agreeable precipitates of calcium carbonate, etc., which have to 
be mechanically removed. In such machines large clumsy set¬ 
tling tanks are necessary, and a fine adjustment of the quantity 
of chemicals added is indispensable. 

Permutit water has the advantage of being of uniform quality. 
It is zero all the time. Suppose a plant is designed to treat a 
maximum of say 10,000 gallons. Then enough Permutit is put 
into the filter bed to remove the lime from 10,000 gallons, so that 
from start to finish an absolutely lime-free water is produced. 
Such a uniformity is of great advantage in every factory, and 
there is no continual adjustment of chemicals necessary to ob¬ 
tain this end. In the case of a lime-soda plant the hardness 
rarely falls below three-fourths degrees unless an excess of re¬ 
agent is added, which is in itself a serious objection. 

In this paper I shall deal with only one other member of the 
Permutit series—namely, the product known as Manganese- 
Permutit. It is possible to replace the sodium in Permutit by 
manganese and so form a Manganese-Permutit. This is a silicate 
of exactly the same porous and amorphous nature as the other 
Permutits. If now we act on this substance with a dilute solu¬ 
tion of potassium permanganate, the manganese element in the 
Permutit is oxidized to the higher oxides of manganese and 
Potassium Permutit is formed. These oxides of manganese are 
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precipitated in an extremely fine state of division in and on the 
Pennutit, and the whole mass becomes black or brown. This 
mass is very rich in oxygen and is a very powerful oxidizing 
agent, being composed of mixtures of several of the higher ox¬ 
ides. If now this manganese Permutit, as it is called, be allowed 
to act upon easily oxidizable matter, the latter is immediately 
oxidized at the expense of some of the oxygen in the Permutit. 
In* time, naturally, all the oxygen is used up; it is then only 
necessary to recharge the mass with oxygen by allowing a solu¬ 
tion of potassium permanganate to flow slowly through it. This 
regenerates the Permutit, yielding up its oxygen to it and making 
it highly active again. This is the analogous process to the re¬ 
generation by salt, in the case of Sodium-Permutit in water 
softening. 

This property which Manganese Permutit has, of assimilating 
oxygen and yielding it up again readily, has been turned to ac¬ 
count on an industrial scale for the removal of iron from waters, 
for the removal of manganese in any form from waters, and for 
the sterilization of water. 

Suppose we have a filter filled with Manganese-Permutit. 
and we filter water containing iron through it. The iron is 
oxidized by the high oxides of manganese which are precipitated 
in the Pennutit. Oxide of iron is thereby precipitated in the 
upper layers of the filter bed, and a water chemically free from 
iron passes through. There are no traces left, and the water 
is not only, as we say, commercially free from iron but absolutely 
so. In time, of course, if we pour more iron solution through, 
we should use up all the oxygen from the active oxidation ma¬ 
terial, and we would then have to regenerate. In practice the fil¬ 
ters are all built of a pressure type with stirrers inside to prevent 
choking up by the precipitate of iron. In form the filters are 
practically the same as the softeners, there being the usual re¬ 
generation tank, this time for KMno 4 . When regeneration is 
necessary we have first to close the inlet cocks and wash from 
the bottom upwards for some time, thus washing away the ac¬ 
cumulated mud of iron oxide. When the outflow is clear we be¬ 
gin regenerating, allowing the KMn 0 4 solution to flow slowly 
through the bed. At first the outflowing liquid will be quite 
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clear and colorless. This indicates that the potassium perman¬ 
ganate is being acted upon and discolored in the filter bed. In 
point of fact, the exhausted Permutit is acting on it, precipitating 
all the manganese out of it as higher oxide of manganese, and a 
manganese-free water is flowing through. This process of re¬ 
generation can be readily demonstrated. If we take a filter which 
has been used somewhat and pour permanganate through, the 
liquid will come out clear and free from manganese. The more 
oxides of manganese we get in the filter, the better it is, for they 
easily oxidize on regeneration and yield thereby a larger amount 
of available oxygen. In one particular filter, the activity had risen 
ten-fold after ten regenerations. Some waters containing much 
organic matter and much iron combined with organic acids are 
particularly hard to treat. To such as these it is customary to 
add dilute potash permanganate solution in the form of drops 
to the crude water. This is easily done, the KMn0 4 being sucked 
in by the flow of crude water in the inlet piping. This per¬ 
manganate acts upon organic matter, colloidal oxides of man¬ 
ganese are formed, and aid in the deposition of the iron. The 
last traces of the excess of manganese or permanganate are, of 
course, subsequently removed by the Permutit. 

Sterilization of water by Manganese-Permutit is also carried 
out in this way. Very many waters do not become sufficiently 
sterilized by simple filtration, especially where there is much 
organic matter present which uses up the oxidizing agents and 
oxygen in the water. In sterilization by Permutit, permanganates 
are added to the water; these help in the killing of the germs 
and produce in presence of manganese salts colloidal hydroxides, 
which precipitate and coagulate all harmful organic matter. Any 
excess of permanganate is removed on filtering through Man¬ 
ganese-Permutit. 

The main interest, however, which Manganese-Permutit has 
in the industrial world is on account of the facility with which it 
removes iron. As already stated, we get a water after filtration 
absolutely free from iron. There can be no danger to manu¬ 
facturers from iron stains which have a way, when traces of iron 
are present, of developing long after finishing the goods. 
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THE ESTIMATION OF POTASSIUM, ESPECIALLY IN FER¬ 
TILIZERS, SOIL EXTRACTS AND PLANT ASHES . 1 

By William A. Davis, BSc ., A.C.G.l. 

It is still no uncommon occurrence to find the results returned 
for potassium by different analysts, even by those with special 
experience in this field, differing by very large amounts, in cases 
where there can be no possibility that the difference is due to 
sampling. In one case recently that came within the writer’s ex¬ 
perience, the results returned by two well-known London an¬ 
alysts differed by as much as 3 per cent, on a sample of 90 per 
cent, sulphate of potash. The writer, therefore, has subjected 
the present methods of analysis to an experimental investigation. 
The details will be published elsewhere, but the main results can 
here be briefly stated. 

Considerable differences exist in practice as to the concentra¬ 
tion of the alcohol used in taking up the syrupy mixture of sodium 
and potassium platini-chlorides in order to separate the former, 
which is the more soluble. Many chemists adopt 80 per cent, 
alcohol, as rceommended by Fresenius (Zeit. Anal. Chem., 1877, 
16, 63), but others follow Precht (Zeit. Anal. Chan., 1879, 509) 
in considering that absolute or high-percentage alcohol is pre¬ 
ferable. This is the practice of the Stassfurt chemists, and 
Tietjens, in his article on Potash Salts in Lunge's Chem. Tech. 
Untersuchungsmethoden , bases this view largely on the fact that 
potassium platini-chloride is less soluble in absolute alcohol ( 1 in 
40,000) than in 80 per cent, alcohol. He considers the fact that 
more correct results are obtained by many chemists using 8o 
per cent, alcohol to be due to a “compensation of errors.” In 
an important paper in 1906, Morozewicz (Bull. Acad. Cracovie, 
1906, 796) contended that if absolute alcohol is used, not only 
are high results usually obtained, especially when sodium salts 
are present, but that three or four times more platinum chloride 
is necessary to keep the whole of the sodium in the form of 
Xa 2 PtCl 6 than when 80 per cent, alcohol is used. 

The writer has fully confirmed Morozewicz’ statements. L T sing 
a mixture of 0.1 gram KCl-fo.i gram NaCl and more than 
1 Chemical World , July, 1912, I, pp. 219-20. 
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sufficient platinum chloride to convert both the chlorides to plat- 
ini-chlorides, very high results were obtained ( e.g 122.5 P er cent, 
and 119.3 per cent, of the actual) for the K s O present, when 95 
per cent, alcohol was used for extraction and washing (105—110 
cc. of alcohol being used in all). On washing once with 50 
cc. of 80 per cent, alcohol on the other hand, the results became 
correct (99.4-100.4 per cent. ) ; it was found that sodium chloride 
was dissolved by 80 per cent, alcohol out of the precipitate ob¬ 
tained with 95 per cent, alcohol, and could be recovered from it. 
But the platinum method, even using 80 per cent, alcohol, is al¬ 
ways subject to the error that every successive 50 cc. of alco¬ 
hol used in washing dissolves about 2 milligrams of K 2 PtCl 6 . In 
the case of small precipitates, such as are dealt with frequently 
in the case of soil extracts, this relatively large amount may cause 
very serious error. There is always, too, the difficulty of recog¬ 
nizing when the precipitate is just sufficiently washed; every ad¬ 
ditional washing lowers the result considerably. 

Such error could of course be eliminated by using 80 per cent, 
alcohol previously saturated with potassium platini-chloride for 
the washing. 

Another grave source of error is found in analyzing potash 
materials containing sulphates; in such case the sulphate has to 
be turned into chloride by treatment with barium chloride. In 
the Stassfurt method the precipitation has to be carried out very 
exactly, as a slight excess of either sulphate or barium chloride is 
very prejudicial. High results are easily obtained unless great 
care is used. 

In Germany, the perchloric acid method has almost superseded 
the older platinum method (Precht, 7th Inti. Congress A pp.Chan., 
1909, Section I., p. 146), not only 011 the ground of economy 
(which at the present time, with platinum at £13 per ounce, is 
a matter of great consideration), but in view of greater simplicity 
of working, and as being less liable to error, especially in dealing 
with sulphates. The writer has tested this method very thor- 
eughly by using pure potassium salts either alone or in presence 
of other salts. It was found that even with small quantities of 
potassium very exact results were obtained; and that in such 
cases there is no necessity to convert the sulphate present into 
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chloride by prior treatment with barium chloride. Thus a mix¬ 
ture of pure potassium chloride and sulphate containing 0.0307 
gram KX) gave with the perchlorate method in successive results 
(1) 0.0305, (2) 0.0312, (3) 0.0305, (4) 0.0306, (5) 0.0307 gram 
K 2 0 . Using 0.10 gram of pure K 2 S 0 4 (representing 0.0541 
K 2 0 ), without any treatment by barium chloride, results (1) 
0 - 0 536, (2) 0.0536 gram K 2 0 were obtained. Using 0.10 gram of 
pure KC 1 , mixed with double this quantity of sodium chloride, 
sodium phosphate or calcium chloride, quite correct results were 
obtained, the added salts not interfering in -the least. The same 
is true of barium chloride, which can be present in considerable 
proportion without causing trouble. Only in the case of large 
amounts of magnesium salts was difficulty encountered, when 
high results were obtained, unless the magnesium was previously 
removed. 

The perchlorate method has been applied by the writer with 
advantage to the analysis of soil extracts, plant ashes, and ashes 
obtained on evaporating the crude liquors of the manufacture 
of organic acids. The procedure is briefly as follows:—The solu¬ 
tion of chlorides, containing iron, aluminum, phosphates, etc., is 
evaporated to dryness as in Xeubauer’s method ( Latidiv . Vers. 
Stat., 1906, 141) and ignited at a dull red heat. When mag¬ 

nesium salts are present, as is usual, after all hydrochloric acid is 
removed, 0.5 to 1.0 gram of barium hydroxide is added. After 
ignition, the residue is extracted with boiling water, filtered into 
a glass dish, 2.5 to 5 cc. of 20 per cent, perchloric acid solution 
(sp. gr. 1.125) added, and the colorless solution evaporated near¬ 
ly to dryness, until copious fumes of perchloric acid are evolved. 
The syrupy mass is then taken up with 20 cc. of 95 per cent, 
alcohol, and the residual potassium perchlorate transferred either 
to a Gooch cruicible (with a layer of asbestos at least one-eight 
inch thick) or to a filter paper which has previously been dried 
and weighed in a stoppered weighing bottle. It is washed with 
30 to 70 cc. of 95 per cent, alcohol, to which 0.2 per cent, per¬ 
chloric acid has been added, and then with 95 per cent, alcohol 
alone, until the washings are free from acid, as tested by sensi¬ 
tive litmus paper. The precipitate is dried to constant weight in 
a steam oven. One milligram KC10 4 =o.340 milligram ICjO. 
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In view of the grave errors to which the platinum method 

ib subject, there seems no good reason for longer retaining it, in 

view of the fact that a more accurate and simple method of 

analysis exists in the perchloric method. Its abandonment is, 

moreover, desirable not only on grounds of economy, but as 

eliminating the vexed question as to the value that shall be chosen 

for the atomic weight of platinum in potash analyses (see Precht, 

Inti. Congress App. Chem., 1909, Section I). In the perchloric 

acid method the ratios involved are the simple molecular ra- 

f . , KCIO 2 KC 10 + . , , 

tions such as - , or — - 4 , in which the atomic weights 

KLl KjU 

used have all been accurately fixed. 


TANNIC ACID, ETHYL GALLATE, AND THE SUPPOSED 
ESTER OF TANNIC ACID.* 

By H. C. Biddle and IV. P. Kelley. 

The optical activity of tannic acid has led many investigators 
to seek an adequate explanation of this phenomenon. The orig¬ 
inal digallic acid formula of Schiff 1 contains no asymmetric car¬ 
bon atom and consequently fails to explain the behavior of the 
substance towards polarized light. Schiff 2 suggested the exist¬ 
ence of a ketone group in the digallic acid structure, while Wal¬ 
den 3 concluded that the optical activity is due to the presence of 
some other body or bodies associated with tannic acid and from 
which separation is very difficult. Rosenheim and Schidrowitz 4 
found on the other hand that by certain methods of purification 
a product may be obtained from tannins of varying optical activ¬ 
ity, which has a constant specific rotary power of about -|- 75-5°. 
They also noticed that the acetyl derivative as also the quinine 
salts obtained from tannic acid, showing a wide range of varia¬ 
tion in optical activity, w r ere almost identical in specific rotary 
power, regardless of the source from which they were derived. 

* Jour. Am. Chem. Soc., July, 1912, pp. 918-23. 

1 Schiff, Ber., 4, 231, 967 (1871). 

2 Schiff, Gazz. chim. ital ., 25, 437 (1895). 

n Walden, Ber., 30, 3051 (1897). 

4 Rosenheim and Schidrowitz,/. Chem. Soc.. 73, 878 (1898). 
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X ierensteiir* has devoted considerable study to this question with 
particular reference to certain derivatives of tannic acid and con¬ 
cludes from his investigations that tannic acid consists of equal 
parts of digallic acid and a substance called by him leucotannin 
which is supposed to contain an asymmetric carbon atom. 

In the various investigations dealing with tannic acid from the 
middle of the last century down to the present time, it has been 
repeatedly noted that the acid contains glucose. Strecker, 8 for 
example, pointed out as early as 1852 that upon hydrolysis tan¬ 
nic acid yields gallic acid and glucose. Since that time similar 
observations have been made repeatedly. Of particular interest 
here from the synthetic standpoint is the recent preparation by 
Fischer 7 of Penta-galloyl-glucose and similar substances. 

In the preparation of so-called pure tannic acid the separation of 
impurities is extremely difficult from the nature of the substance. 
In fact it may well be doubted whether chemically pure tannic 
acid from natural sources has ever been obtained. The purifica¬ 
tion of colloids presents almost insurmountable difficulties. It 
seems, therefore, not at all impossible that the optical properties 
of tannic acid may after all be due to the presence of glucose 
whether occurring as an impurity or in some essential combina¬ 
tion of the nature of a glucoside. 

As is well known the natural tannins are capable of fermenta¬ 
tion. 8 One of the commercial methods for producing gallic acid, 
indeed, depends on this fact. 0 It, therefore, is of some interest to 
study the effect of fermentation under varying conditions on the 
optical properties of pure tannic acid. If the optical properties 
are due to the presence of glucose either as an impurity or as an 
essential part of the tannin, it is conceivable that fermentation 
of the glucose into carbon dioxide and alcohol might, under some 
conditions, lead to an extinction of the optical activity without 
completely hydrolyzing the tannic acid to gallic acid. 

Action of Microorganisms. —The fact that various fungi will 
develop on solutions of tannic acid is a matter of common obser- 

5 Nierenstein, Ber ., 41, 77 , 3015 (1908); 43, 628 (1910). 

6 Strecker, Ann., 81, 248 (1852). 

7 Fischer and Freudenberg, Ber. % 45, 915 (1912). 

8 Tieghem, Z. Chew., 1868, 222. 

9 Allen’s, “Coni. Org. Analysis,” 4th edition, Vol. 3, p. 526. 
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vation among pathologists. Pottevin and Fern-back 10 claim that 
the fungus, Aspergillus niger, when grown in solutions contain¬ 
ing tannic acid develops an enzyme, tannase, which can be ex¬ 
tracted from it by means of alcohol and which has the property 
of splitting tannic acid into free gallic acid and glucose. Some 
preliminary study of the action of this fungus has been made. 
We have found that pure cultures of the fungus can be easily 
grown in sterile solutions of tannic acid, and that the solutions 
subsequent to the development of the mycelium still give the 
reactions of tannic acid, but do not contain large quantities of 
gallic acid. 

A few preliminary experiments have been made regarding the 
action of yeast (Saccharomyces cerevisiae) upon tannic acid. 
Samples of the purest tannic acid obtainable, including a sample 
of Baker’s highest purity and one from the German firm of 
Schering, were dissolved in water to a 4 per cent, solution, 
sterilized and then inoculated with pure cultures of yeast. After 
an incubation period of ten days, it was found that in every 
instance alcoholic fermentations had taken place. Portions of 
the solutions were distilled off and the distillate tested for alcohol 
by means of the iodoform reaction. The presence of alcohol 
was show r n in every case. The specific rotatory powers of the 
several samples before fermentation varied from -|- io° to +55°, 
but in every instance the action of the yeast cells totally destroyed 
the optical activity. Portions of the fermented solutions after 
being freed from aggregates of yeast cells were found to give 
the characteristic reactions of tannic acid, such, for example, as 
the precipitation of solutions of gelatin and ammoniacal solutions 
of copper sulfate. The content of gallic acid appeared to have 
increased to some extent as shown by the reaction with potas¬ 
sium cyanide, although the conversion to this acid was far from 
complete. 11 

The preparation and isolation of a definite crystallin compound 
of tannin containing glucose as a necessary constituent of the 

10 Pottevin and Fernback, Compt. rend., 131, 1214 (1900V 

11 The conversion of tannin into gallic acid by atmospheric fermenta¬ 
tion, as it is practiced in the commercial production of gallic acid, probably 
results from the combined action of various microorganisms, rather than 
from that of a single species. 
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molecule would bring strong evidence to support the glucoside 
charcter of natural tannin. In 1910 Manning 12 published an 
article in which he claims to have synthesized such a compound, 
ethyl tannate (m. p. 157 0 ), and gives evidence showing apparent¬ 
ly that glucose forms an integral part of the molecule. The im¬ 
portance of such an observation, if correct, in throwing light on 
the constitution of tannin itself is self evident. As the method 
of synthesizing the so-called ethyl tannate seemed a litle extra¬ 
ordinary in view of the ready hydrolysis of tannin to gallic acid, 
we took occasion to repeat Manning’s work. The results, how¬ 
ever, were entirely different from those of Manning. The ester 
obtained was found to be invariably ethyl gallate, differing in 
no way from the ester synthesized from pure gallic acid. Further 
study of his work revealed the fact that his method for estimat¬ 
ing glucose in the supposed ethyl tannate is unreliable. More¬ 
over the peculiar properties of pure ethyl gallate when melting, 
as developed in our study, lead to the conclusion that Manning 
has simply mistaken this substance for ethyl tannate. 

The Work of Manning .—In repeating Manning s synthesis the 
tannin used was that from Schering. This was purified and 
treated in exact accordance with the directions of Manning. The 
ester obtained from extraction with chloroform, we found as he 
states, forms pale yellow, spherical nodules, but an examination 
of the substance showed it to be identical, as we have indicated, 
with ethyl gallate prepared by similar methods from pure gallic 
acid. Thus, mixtures of the crystals of ethyl gallate and the sup¬ 
posed ethyl tannate obtained by crystallizing the two from ether- 
ligroin showed no variation in melting point or in any other 
property from ethyl gallate itself. An analysis of the supposed 
ethyl tannate recrystallized from ether-ligroin gave the following 
results: 

0.2 gram substance gave 0.3990 gram C 0 2 and 0.0946 gram H z O. 

Calculated for ethyl gallate: C, 54.54; H, 5.05. 

Found: C, 54.4 ; H, 5.2. 

In Manning’s work determination of glucose in tannin as well 
as in the supposed ethyl tannate was made by hydrolyzing these 
substances with hydrochloric acid and extracting with either six 
12 Manning,/. Am. Chem. Soc ., 32, 1312 (1910), this J.. V, 513. 
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times to remove gallic acid. The solution which was thus sup¬ 
posed to have been freed from all but traces of gallic acid was 
then used as a basis for the estimation of glucose, a certain cor¬ 
rection being made for the glucose which had been dissolved in 
the ether during extraction. 

In this method the mistake is made of assuming that six ex¬ 
tractions with ether under the conditions given are sufficient to 
remove from the solution all but traces of gallic acid. If, for 
example, pure ethyl gallate is submitted to Manning’s method 
of procedure, the solution remaining after extraction with ether 
gives vigorous reaction for gallic acid with potassium cyanide, 
providing excess of hydrochloric acid is first neutralized with 
sodium carbonate, and, furthermore, it contains ordinarily suffi¬ 
cient gallic acid to account for all the reducing action which Man¬ 
ning attributes to the presence of glucose. These results are not 
materially affected whether the ether used in extraction is the 
ordinary washed ether or that of the highest purity. Thus, an 
application of Manning’s method to 0.2, gram of pure ethyl gal¬ 
late synthesized from Kahlbaum’s pure gallic acid led to a reduc¬ 
tion of Fehling’s solution which estimated as glucose amounted 
in one case to 16.4 per cent, and in another to 15.8 per cent. 
(Manning 13 estimates glucose in his supposed ethyl tannate to 
be 15.38 per cent.)—and this in a substance absolutely devoid of 
glucose! 

It follows from these considerations that the results of Man¬ 
ning’s investigation must be regarded as unreliable and the sup¬ 
posed ethyl tannate becomes in all probability identical with ethyl 
gallate. The source of the confusion of ethyl gallate with a sup- 
j>osititious ethyl tannate lies in the failure of Manning to note 
the peculiar behavior of ethyl gallate on melting—a peculiarity 
apparently hitherto entirely unnoted by other investigators as 
well, in the case of this particular ester. 

Ethyl Gallate. —In the literature three melting points are re¬ 
corded for ethyl gallate. Grimaux 14 finds a melting point of 158 
degrees; Ernst and Zwenger 15 record a melting point of 150 de- 

,3 /. Ant. Chem. Soc ., 32 , 1317 (1910). 

14 Grimaux, Bl. t 2, 94 (1864). 

15 Ernst and Zwenger, Ann 149 , 29 (1S71). 
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grees; and Etti 10 states that the ester melts at 141 degrees. The 
result of the last determination is assumed by Manning 17 to be 
correct and since he finds for his substance synthesized from tan¬ 
nic acid a melting point of 157 degrees he reaches the conclusion 
that it is not ethyl gallate but ethyl tannate. 

A study of ordinary ethyl gallate reveals peculiarities in its 
melting point which at first glance strongly suggests the possible 
phenomenon of liquid crystals, or the existence of two cry stall in 
phases. As prepared from pure gallic acid and purified by crys¬ 
tallization from chloroform or by careful sublimation, the ester 
forms a mass of long, fine, white, silky needles. These when 
melted ordinarily begin to sinter down near 145 degrees and melt 
to a turbid liquid at 149-150 degrees, which only becomes clear 
at 157-158 degrees. The supposed ethyl tannate of Manning 
behaves in precisely the same way. The possible contamination 
of ethyl gallate with an impurity led us to a comparison of our 
product, which had been synthesized from Kahlbaum’s pure gallic 
acid, with products obtained from other sources. The same phe¬ 
nomena were observed in all specimens. We then submitted ethyl 
gallate to careful purification by recrystallizing it successively 
from chloroform, ether-legroin and water. The hydrated ester 
was then freed from water of crystallization and carefully sub¬ 
limed. A product was thus obtained which sinters down at about 
148-149 degrees and melts as before at 149-150 degrees to a tur¬ 
bid liquid which clears at 157-158 degrees. Through a range 
of fully 8 degrees the liquid remains distinctly turbid, becoming 
somewhat less dense as it approaches 157-158 degrees, but clear¬ 
ing fairly sharply at this temperature. On remelting the solidi¬ 
fied ester, the same phenomena are repeated. If, however, the 
temperature is raised about 8 degrees above 158 degrees before 
the fused mass is cooled, the solidified ester now melts to a clear 
liquid at 149-150 degrees. If, on the other hand, during the 
process of cooling from the higher temperature, the clear fused 
mass is inoculated with a trace of the unfused substance near 
150 degrees, the turbid state is apparently slowly reinduced be¬ 
fore solidification takes place. 

w Etti, Bcr., xi, 1882 (1878). 

17 Manning,/. Am, Chem. Soc. t 32, 1316 (1910), This J., V. 573. 
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The appearance of ethyl gallate between crossed nicols during 
the process of fusion strongly suggests a case of crystallin poly¬ 
morphism not unlike that observed by Pope 18 in the case of chloral 
and somewhat similar to that noted by Offret and Vittenet 10 in 
the case of di-m-nitro-^-diphenylcarbamide. A suitable hot stage 
for the study of the phenomena of fusion was found in a thinly 
platinized glass slide whose resistance to the passage of the elec¬ 
tric current afforded ready production and control of the tem¬ 
perature desired. 20 In order to obtain the ethyl gallate in a form 
suitable for examination, a little is fused down on the microscope 
slide either with or without the addition of a cover glass, and the 
whole is allowed to cool. A casual inspection of the film under 
the polarizing microscope between crossed nicols shows ordinarily 
what appears to be a mixture of crystallin plates and hair like 
needles or sheaf like groups of needles. If the temperature is 
now gradually raised, very slight alterations are observed in the 
preliminary softening. These are followed by a melting process 
in which the plate-like crystals fuse to a clear liquid, leaving the 
more or less intricate mass of hair-like needles unchanged. As 
the temperature continues to rise these in turn disappear and the 
liquid becomes clear. On recrystallization during cooling, ordin¬ 
arily both forms of crystals are reproduced, the needles and the 
plates. If, however, the fusion is carried to the point of re¬ 
moving from the slide every trace of needles, on cooling but one 
form of crystals, the plates, are produced and these on fusion now 
melt to a clear liquid without showing any presence of needles. 
But if the crystallin plates are allowed to stand at the ordinary 
temperature for about twelve hours, they are largely converted 
into the hair like needles as may be shown bv a repetition of the 
phenomena of fusion noted in the first instance. 

It would seem, then, that ethyl gallate probably presents two 
crystallin phases, one the hair like needles, stable at ordinary 
temperatures, the other, the flat plates stable, if stable at all, at 

18 Pop e,J.Chcm. Soc ., 75 » 455 . (1899b 

19 Offret and Vittenet, Bull, scc.fr. mitt., 22, 69 (1899); Z. Krvsi., 34, 
627 (1901); J. Chem. Soc., 76, S86. 

20 We are indebted to Dr. F. G. Cottrell, formerly of this University, 
and now of the U. S. Bureau of Mines, for the apparatus here used, a 
description of which will appear soon. 
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more elevated temperatures, and that further the turbid condition 
of the fused ester is apparently due to the presence of masses of 
unfused needles. 

These suggestions are advanced tentatively as the phenomena 
in question have as yet been only incompletely studied. The 
investigation, however, is being continued particularly to deter¬ 
mine with certainty whether or not the case is actually one of 
crystallm dimorphism and, if so, to learn the habits of the two 
crystallin forms and the exact conditions under which one crys- 
tallin phase passes into the other. 

The peculiar behavior of ethyl gallate on fusion, however in¬ 
terpreted, 21 serves not only to explain the divergence in melting 
points given for this substance in the literature, but also prob¬ 
ably explains, in part at least, the mistake of Manning 22 who. as¬ 
suming that ethyl gallate melted at 141 degrees, concluded that 
the substance melting or changing at 157 degrees must be an¬ 
other substance. 


HENRY RICHARDSON PROCTER . 1 

Among those who have helped to transform leather manu¬ 
facture from an “art and mystery’' to a scientific process, no one 
man has been more widely known and honored than Professor 
Procter. In our last issue mention was made of the fact that 
lit had been presented with the freedom of the Leather Sellers* 
Company. The actual investiture took place at a meeting of the 
Company on June 12, on which occasion Mr. John Pullman. 
Worshipful Master of the Company of Leathersellers, gave an 
outline of Procter's life and work and then formally presented 

21 It is to be noted that the ethyl gallate prepared by Etti and melting 
at 141 0 was obtained from gallic acid derived from the so-called kiuvitt. A 
further study of gallic acid from this source to determine whether or not it 
is really identical with ordinary gallic acid seems desirable. 

22 In a letter just received from Prof. \V. Lash Miller (under whom Mr. 
Manning carried out his work) in response to a request for a specimen of 
the so-called ethyl tannate, Prof. Miller likewise states that he has repeated 
Manning's work and has been able to get only ethyl gallate, instead of 
ethyl tannate. 

1 For the facts of this sketch we are indebted to the Leather W'crld , of 
June 13, 1912. 
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to him the '‘freedom” of the company, and invested him with its 
livery. It would require much careful study of the Medieval 
trade guilds of England and their rites and ceremonies to give an 
American any real comprehension of the meaning of the terms 
and ceremonies involved, but it requires no study nor imagination 
on the part of any leather chemist in the world to understand that 
this ceremony, whatever its mystic content, expressed on the part 
of the British leather trade high appreciation of the magnificent 
services rendered to their guild by Henry R. Procter. 

Nothing mentioned in Mr. Pullman’s sketch is more striking 
than the fact that Professor Procter has reaped no pecuniary 
reward from his many important discoveries. He has been a 
teacher in the leather industries department of Leeds University 
for many years, and has followed the best traditions of his pro¬ 
fession in dedicating the results of his researches to the benefit of 
mankind. His countryman Michael Faraday and our own Joseph 
Henry and Samuel P. Langley are examples in different fields 
of scientific research of the same unconscious and uncalculating 
self-sacrifice. 

Born in 1848, Henry R. Procter is the son of John R. Procter, 
a tanner of North Shields. Being of Quaker ancestry, he was 
educated at Friend’s School at Boothan, York, a notable institu¬ 
tion from which have come such men as John Bright, Silvanus 
P. Thompson, and Dr. Spence Watson. Later he studied at the 
Royal College of Chemistry and School of Mines. He was con¬ 
nected with the tanning business of his father until the death of 
the latter in 1888. After that for three years he was chemist 
for E. and J. Richardson, Newcastle on Tyne, and then he was 
selected to take charge of the newly established Leather In¬ 
dustries Department at Leeds University. From this position 
he will retire next year on account of the age limit. 

The Text-book of Tanning was published in 1885, Principles 
of Leather Manufacture in 1903, and Leather Industries Labora¬ 
tory Book in 1898 and republished in 1908. Procter has also 
written very many articles on leather topics. He was one of the 
originators of the International Association of Leather Trades 
Chemists and has always been a leading spirit in it. Leather 
chemists every where unite in the hope that in spite of his re- 
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tirement from the teaching force at the University, Henry R. 
Procter may long continue to contribute to the literature of their 
branch of science. 


BOOK NOTICES. 

Tanners* Year Book. 1912. Organ of the United Tanners’ Federation 
of Great Britain and Ireland. Compiled by Charles E. & J. Gordon 
Parker. For sale by W. B. Moston, Penketh, near Warrington; 
2s. 9d. post free. 

Some fifty of the 161 pages are taken up with statis¬ 
tics, etc. Signed articles are as follows: Franco-British 
Leather Trade, Robert Walton; The United States Leather Com¬ 
pany, C E. Parker; Tanners* Problems, George Randall; Class¬ 
ification and Weighing of Hides, Owen Turner; The “Allied 
Trades Committee.” Alfred Seymour-Jones; Waste, Ernest D. 
Evans; Exports of Boots and Shoes, C. E. Parker; Goosypium 
Herbaceum, Charles Prescott: The Classification, Weighing and 
Flaying of Hides, Robert Harrison: Advantages of the Graphic 
Method of Recording Tannery Results, by C. E. Parker; The 
Bristol Port Authority, Williaru Howell Davies; Roller Cloth for 
Cotton .Spinning, Herbert Fletcher; The Soaking of Dried Hides 
by means of Formic Acid, J. R. Blockley: Extracts, Highly Con¬ 
centrated and Dry Extracts, William Aitken; Smyrna and Its 
Trade with Great Britain, Richard Whittall; Rising or Pickling 
of Skins. J. T. Wood; Chemistry of Tanning, Extracts of Year’s 
Work, Stanley Hirst; The Designing and Equipment of Leather 
Manufactories, M. C. Lamb; History of the Yalonia Trade. 
J. G. Parker; the Labor Unrest. W. Dove Willcox; The Weight¬ 
ing of Present-day Leather, A. Lovell. Two of these articles 
are reprinted in this issue of the Journal. Abstracts of several 
others will appear later. 

Hires and Skins. Crmpiled and published by A. H. Lockwood, of the 
Shoe and Leather Weekly . Chicago. 247 pages, 5 x 7Z2 inches. Illus¬ 
trated. $5. 

It is stated on the title-page that this book is “written by 
specialists and authorities in the several departments of the Hide 
and Skin Industry.” Although a number of the articles are 
signed, much of the space is occupied by unsigned matter. This 
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we infer is from the pen of Mr. Lockwood who is certainly an 
authority on most departments of the industry. The first chapter 
(io pages) on hide fiber is by Robert W. Griffith. It tells the 
little that is known about the chemical constitution of hide, 
describes the arrangement of parts in the hide, tells about pre¬ 
servative processes, about salt stains, etc., and about the effect 
of tanning on the fiber. 

The second chapter (63 pages) is on domestic hides and skins. 
It is unsigned, and we therefore credit it to Mr. Lockwood. It 
describes in detail the processes of slaughtering, flaying, salting, 
etc., also the principles on which hides are sorted and the various 
kinds of damage to which they are liable. Market conditions 
are discussed at some length. There are sections on calf-skins, 
horse-hides, pig-skins and sheep-skins. 

The next chapter on anthrax (18 pages), is by Henry J. 
Washburn, of the Bureau of Animal Industry. The Method of 
immunizing cattle by inoculation with attenuated cultures of the 
anthrax bacillus is described, and results described. Seven pages 
arc devoted to laws and regulations in regard to disinfection of 
hides. 

The next chapter (22 pages) is on progress and prospects of 
tick eradication, by Dr. Cooper Curtice. “The hide and skin trade 
in Great Britain” (14 pages) is unsigned, as are “European hides 
and skins” (14 pages) and “South American hides' (10 pages). 
The next is by Walter Haynes, on the hides and skins of Australia 
(3 pages). There are two pages about Danish calf-skins by Y. 
Jf. Houlberg, two about New Zealand sheep and lamb pelts (un¬ 
signed), and three on Russian pony skins by V. H. Houlberg. 

Six full-page half-tones of scenes at the Nijni-Xovgorod fair 
come next, and then a 32-page unsigned chapter on goat-skins. 
The next chapter is a reprint of Mr. Lockwoods paper from the 
January (1912) Journal. Mr. Oberfell’s paper on sampling 
leather is reprinted from the January Journal, and Mr. Yocum's 
cn hides from the March number. 

The book abounds in valuable information, contributed by those 
who know, and to any one who has to do with hides and skins 
in any stage, it is well worth the price. 
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ABSTRACTS. 

Chrome Tanning Costs. Ai.an A. Clakijn. .S\ & L. Ref*., June 20, 1912. 
The first experiments in chrome tannage, by Knapp, used basic chromium 
chloride, the “one bath” process. The leather produced had no practical 
value because it was not fat-liquored. Procter showed that other basic 
chromium salts could also be used. In this country the best source of 
chrome is sodium bichromate. This salt contains about 50 per cent, 
chromium oxide (Cr-Oa), which at present prices makes the cost per 
pound of Cr^Os in the form of sodium bichromate almost exactly 10 cents 
If the potassium salt is used the cost is about 14 cents. Another source 
is chrome alum, which contains 15 per cent. Cr-Cb; the cost per pound 
Cr.Cb in this case being from 28 to 30 cents. The chrome is in the 
right condition for use in the alum, while in the other cases it must be 
reduced. Ready prepared chrome tanning solutions are sold at a price 
per unit chrome less than that of chrome alum, but not less than the 
cost of sodium bichromate plus the cost of reduction. It is wise, however, 
for the tanner who is not thoroughly equipped with apparatus and 
chemical knowledge for conducting the reduction to buy the ready pre¬ 
pared solutions, as the difference in cost is a very small item in the 
cost of the finished leather, and mistakes in the making up of the liquor 
are liable to cause serious damage. It is not certainly known what the 
actual tanning agent is, but it seems probable that it is a basic salt of 
chrome, and not the chromium oxide itself. Some acid also is necessary 
to carry the chronic evenly into the leather. If a very easily decomposed 
salt of chromium, such as the bisulphite, is used, there seems to be a 
tendency to tan only the surface and make a very flat leather. This is 
the case also when the salt used is too basic. The formula of sodium 
bichromate is Xa-Cr-Oj + 2II2O. In order to release all the chromic 
acid, an equivalent amount of sulphuric acid is required. The molecular 
weight of the bichromate being 298, 298 pounds of it take 98 pounds of 
actual sulphuric acid, or about 105 pounds of commercial acid, which is 
apt to run 93 per cent. To reduce the chromic acid thus formed about 
65 pounds of glucose are required, theoretically. In practice larger quan¬ 
tities are necessary, one reason being loss of volatile intermediate oxida¬ 
tion products. The actual quantity of glucose for 300 pounds bichromate 
is about 125 pounds. (This estimate is much too high.— Ed.) The total 
cost of reducing 300 pounds of bichromate, putting glucose at 2.5 cents 
per pound and sulphuric acid at 1 cent, for 325 pounds, is thus about 
$6.30. This makes about 4V3 cents per pound of chrome. Sodium bisul¬ 
phite may be used as a reducing agent instead of glucose. In this case, 
to reduce 300 pounds of bichromate, 210 pounds sulphuric acid and 
000 pounds 35 per cent, bisulphite are required, costing $8.85. or 5.9 cents 
a pound. To compensate for the increased cost, this process gives more 
certain results, and it also furnishes to the liquor a quantity of sulphate 
of s«'da. which makes less salt necessary. On the large scale, the proper 
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method is to use sulphur dioxide instead of bisulphite of soda. The 
sulphur is burned, and the gaseous sulphur dioxide passed into the 
bichromate solution. Low grade molasses may be used instead of glucose. 

A New Oxygen Absorption Method for Oils. L. P. Wilson and G. S. 
Heaven. /. .S'. C. /., June 29, 1912. About 2 gr. oil is mixed with I to 
3 gr. kieselguhr and put into a 250 cc. flask, the neck of which is then 
drawn out and sealed. After heating for an hour at ioo° C., and cooling 
to the temperature at which it was sealed, the tip is broken under water. 
The weight of water which enters gives the volume of absorbed oxygen, 
from which its weight may be found. L. R. 

Exact Method of Taking Samples for Analysis in Tanning. J. P aessi.er. 
Lc Cuir, Vol. 5, Xos. 3, 4, 5, 6, 8 and 9, 1912. The analysis of vegetable 
tanning material cannot be so exact as that of mineral matter, but is 
nevertheless very important. The objection generally raised against such 
analyses is that different chemists often obtain differing results for the 
same samples. This, it is said, proves that analysis is useless, whereas 
the fact of the matter is that the method of taking samples is at fault 
If a chemist draws attention to this he is invariably informed that no 
instruction is needed in taking samples, but experience shows otherwise. 
A load of bark may be from very different trees, and the composition of 
various pieces may be very different. Therefore a random sample does 
not represent the whole lot. In taking a sample one should try to get 
small pieces of as many kinds of bark or other material as possible, so 
that the result of analysis may be an average. Even if the tanning 
material is powdered, it cannot be taken for granted that it is homo¬ 
geneous, because experience has shown in oak, mimosa and willow, for 
example, that the finely powdered part has a higher tannin content than 
the fibrous part. This necessitates, as the first requirement of accurate 
sampling, a thorough mixing of the material to be analyzed, and the 
taking of samples from many bags. 

With nuts—such as myrobalans and valonia—special difficulties arise 
because not only do individual specimens differ much among each other, 
but the different parts have varied tannin contents and the nuts are 
apt to fall to pieces in transportation. Thus these parts settle away 
from each other, so especial care must be taken in mixing. Solid 
quebracho extracts in blocks and liquid extracts cannot be considered 
as homogeneous, but various blocks and barrels must be sampled and 
these mixed to make the sample to be analyzed. 

In taking samples of fats used in tanning care must be exercised, but 
these materials are much more likely to be uniform in character than 
are tanning materials. 

In sampling leather it is best to take small pieces from all parts and 
from several hides in a lot. 

Having thus reviewed the matters to be kept in mind in sampling all 
sorts of materials, the actual methods recommended are as follows: 
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(1) Bark in Bundles. —Small pieces should be cut from at least 3 per 
cent, of the bundles, and these pieces put together to form the sample., 
which should weigh at least one kilo. 

(2) Ground or Powdered Tanning Materials; also Nuts, etc. —At least 
5 per cent, of the bags should be emptied onto a clean floor and the 
contents thoroughly mixed. Then several samples should be taken, ver¬ 
tically, from top to bottom of the pile and these mixed. This sample 
should then be ground and from it the final sample, weighing not less 
than 500 gr., taken. 

(3) Liquid Extract. —Take at least 5 per cent, of the casks, of members 

equally far apart, carefully remove the heads and stir the contents all 
the way down to the bottom. The stirrer should be a wooden disk 
pierced with several holes and perpendicularly attached at the middle 
to a long pipe. This is moved up and down in the barrel. Then at 
least two spoonfuls should be taken from each barrel and the final 
sample (15C-200 gr.) taken from the mixture should be sealed up in a 
clean bottle and labelled. 1 

(4) Pasty Extracts. —At least 5 per cent, of the packages should be 
sampled in seven places each, these samples put together and a final 
one of 150-200 gr. taken and boxed. The instrument for sampling is a 
copper cylinder sharpened at one end, and has a strong handle at the 
other. The length of the cylinder should be as great as the thickness 
of the block. A plug is also used to push out the sample when taken. 

(5) Solid Extracts. —At least 5 per cent, of the cases should be 
sampled in various places, these pieces mixed and shipped in air-tight 
l>oxes. H. R. Procter recommends that a few drops of turpentine be 
sprinkled in each box to prevent fermentation. 

(6) Tallozv, Wool-grease, Vaseline and Other Semi-solid Fats. —Take 
a small sample from several barrels and mix. The final sample should 
weigh at least 250 gr. 

(7) Fish Oil and Other Liquid Oils. —Using the same sort of stirrer 
as for liquid extracts, samples should be taken from 10 per cent, of the 
barrels. 

(8) Tanning Liquors. —After stirring the contents of the vat a clean 
bottle holding at least 34 liter should be filled and hermetically sealed. 

(9) Leather. —Take 5 per cent, of the skins choosing those of all sorts 
and take three pieces from each one: one at the neck, one on the side 
and one near the tail. Each piece should be labelled. 

In general, in taking samples one should strive to get an average 
sample. Chemists have a right to insist on this and on scientific methods 
and authorized supervision of the process of sampling. 

Comparative Valuation of the Ordinary Deliming Agents. Jos. Hilde¬ 
brand. Gerber , 1912 [38], 129-32, 143-5. The solvent action upon hide 
substance is also included in the author’s research. The agents examined 
were: (a) sublimed salammoniac 97 per cent.; (b) amnion, butyrate 
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sol. 63.24 per cent., sp. gr. 1.068; (c) butyric acid 82.08 per cent., sp. gr. 
c.998; (d) lactic acid 67.84 per cent, free, 11.89 anhydr., sp. gr. 1.218; 
(e) formic acid 92.5 per cent., sp. gr. 1.213; (f) hydrochloric acid 35.17 
per cent., sp. gr. 1.177. For the tests, samples were taken from the head 
and back of steer hides. These were limed with a paste of slaked lime 
and calcin, finally dehaired and washed in cold water. Test pieces were 
cut 8 x 20 cm. and watered for 18 hours before the deliming tests. 
Smaller samples were meanwhile analyzed with the following results: 



Head 

Back 

Water ... 

. 75-15 

75-72 

Fat . 

. O.254 

0.199 

Ash . 

. 0.448 

0.441 

Lime: wet hide . 

. 0.262 

0-255 

dry hide . 

. 1x68 

I.056 


Another set of analyses made after 18 hours further watering showed 
no change in the lime content. 

The deliming experiments were made with iJ/S liter distilled wate r 
containing 1 cc. phenolphthal. sol. (1 per cent.) : the first two agents were 
added directly in slight excess, the acids were added from time to time 
by a burette to permanent discharge, the first day once an hour, the 
second day every 2 hours, the third day once in 4-5 hours when the 
neutralization was practically complete. The delimed hide samples were 
then hung for 18 hours in a large amount of water in order to remove 
the lime salts. Samples were then analyzed as follows: 

Head Back 

I«irae in I«ime in 

Wet Dry Wet Dry 

Water subst. subst. Water subst. subst. 


Salammoniac . 73.80 0.157 0.600 68.64 0.198 0.632 

Ammon, butyrate .. 73.39 0.176 0.663 66.74 0.213 0.641 

Butyric acid . 75.78 0.179 0.739 68.31 0.305 0.961 

Lactic acid . 76.44 0.160 0.681 68.17 0.265 0.833 

Formic acid . 75-99 0.164 0.684 66.85 0.296 0.891 

HC 1 . 7507 0.190 0.763 67.62 0.262 0.809 


It is remarkable that notwithstanding the complete neutralization and 
leaching of the soluble lime salt formed, that lime was retained by the 
hide in larger amounts than that removed. The lime retained is in the 
form of salt and this shows the need of thorough watering of delimed 
hides such as for sole and vache leather, which receive no further 
bateing. 

The determination of the dissolved hide substance was made by Eitner’s 
nascent chlorine method. To 100 cc. of the residual deliming liquor were 
added 10 cc. 12 per cent. sod. hypochlorite sol, and 5 cc. cone. HC 1 . The 
pptd. hide was collected on tared filters, washed cold, dried at ioo° and 
weighed. The percentage of hide loss thus found was: 
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Head 

Back 

Salammoniac . 

. O.24 

0.044 

Ammon, butyrate . 

. O.25 

0.034 

Butyric acid . 

. O.74 

O.160 

Lactic acid ... 

. 0.86 

0.213 

Formic acid . 

. 0.44 

O.154 

Hydrochloric acid . 

. 0.42 

0.127 


The loss of hide in deliming is therefore very small, being greatest 
with the head pieces and with lactic and butyric acids; these last should 
therefore be added only from time to time in sufficient amounts to main¬ 
tain neutrality. 

The samples were all afterwards tanned yielding leathers of a uniform 
character. For deliming on the large scale, especially without expert 
control, ammonia salts are preferable to free acids and the required 
amount (or excess) may be added directly. The water of the bath can 
be often used if partially freed from the ammonia by agitation or slight 
heating. In the experiments it was found that the residual liquor from 
the ammonia salt was odorless and free from mold while the liquors 
from the acids showed decomposition. It may therefore be assumed 
that the ammonia salts have an antiseptic effect. There is also less 
dissolved hide to nourish the putrefaction. On the large scale, however, 
with proper supervision, hydrochloric acid is to be preferred, being 
cheaper and dissolving least hide. 

A series of supplementary experiments with a new deliming agent, 
“glycoformacin,” is also reported. The results are much the same as 
with formic acid, which appears to be the chief ingredient. 

W. J. K. 

Bleaching of Upper Leather. Ungar. Leder Ind. through Ledertechn. 
Rundschau, i9 I2 > 147. As a rule, this is not needed since weak liquors 
and light colored tanning materials like oak are used and the leather is 
well washed before currying. Should bleaching be required, the washed 
leather is placed in a luke warm bath prepared from the best Sicilian 
sumac and left a day. A slight after bleaching can be effected with dilute 
sulphuric acid applied as a bath or wiped over the grain; thorough wash¬ 
ing is then needed. After treatment with sulphuric acid a weak solution 
of lead acetate or barium chloride may be applied which forms an insol¬ 
uble white sulphate in the pores of the leather. The excess of salt must 
then be thoroughly washed out. Another bleaching agent is hydrogen 
peroxide which is applied with a rag to the leather which has been pre¬ 
viously moistened with water containing a little ammonia. Another 
method is an alternating treatment with baths of sod. sulphate and lead 
acetate. Chrome leather is bleached with dilute hydrochloric acid. Very 
light, nearly white leather may be obtained by giving an after tannage 
with sumac and then alternately dipping in sulphuric acid and lead acetate. 
Chamois leather is first thoroughly degreased by potash in the drum, 
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then washed and agitated about 20 minutes with a lukewarm solution 
of potass, permang. (of such strength as to have a dark violet color). 
After rinsing in fresh water, a second bath of dilute sulphuric acid is 
applied until uniform bleaching is effected. The leather is then washed, 
pressed, again washed with a little soap, dried and smoothed with 
pumice. W. J. K. 

Tests for Vegetable Tanning Materials in Leather and Commercial 
Extracts. B. Kohnstein (Address). AUgemeine Gerber Zeitung, 19 12 
[14], No. 19, p. 4. The principal published tests are mentioned, especial 
reference being made to the lime water tests. Parker and Payne dis¬ 
tinguish tannins by the colors thus produced but the author points out 
that these are greatly affected by mixture conditions and that the age 
of the extract as well as the manner of clarification employed in its manu¬ 
facture affect the result. He applies the lime pptn. only to used extract 
liquors from the coniferous hemlock and pine which give green colors 
with alkalies; gambier gives a purplish red. 

A good reagent for quebracho and mimosa is a drop of cone. H-SO. 
(65° B.) which gives purple changing to violet, finally becoming brown 
in the air. 

The author has found a distinctive reagent in the “alkutin’’ of Dr. Paul 
Meyersberg, Vienna; 10 gms. of this are digested with 100 cc. cold water. 
If this solution be added to a tannin solution of the concentration used 
in analysis, characteristic ppts. are formed. Conclusions are, however, 
based upon the colorless filtrate; this is made alkaline and the following 
colors are produced: With quebracho extract, yellow, pale reddish on 
shaking; mangrove, a flesh color, on long shaking deep brick red with 
a tinge of violet, on heating it becomes intensely flesh colored; knoppern, 
cold, flesh color, on heating wine yellow. Old extracts of hemlock or 
pine give foliage green, darkening in the air and disappearing on heating. 
Sumac and myrobalans give sulphur and lemon yellow, changing to orange 
yellow on heating. W. J. K. 

Kohnstein’s New Identification of Tannin. Leopold Pollak. AUgemeine 
Gerber Zeitung , 1912 [14], No. 20, p. 4. In testing this reaction it was 
found that mangrove could only be relatively identified. The test was 
carried out exactly as directed by Kohnstein and succeeded best with 
sulphited extracts, due to salting out, giving clear filtrates. If the filtrate 
is milky, it may be clarified with kaolin. The reaction in the cold pro¬ 
ceeds as described, but the green of pine is not always distinct. Que¬ 
bracho extracts often give a dark yellow. On boiling the ammoniacal 
solution, the results did not agree with Kohnstein’s due perhaps to the 
author's use of clear filtrates. A ppt. resulted, not mentioned by Kohn¬ 
stein. white with quebracho, rose with mangrove, after filtration and 
washing, the filtrate being yellow. Sulphited extracts gavo no ppt. 

Mangrove can be recognized in quebracho extracts not excessively 
sulphited, if not over 10 per cent, myrobalans are present. Five cc. of 
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io per cent, alkutin solution are shaken with io cc. of tannin solution 
and a little kaolin, then filtered. A little ammonia is added to the filtrate 
which is then boiled. The pptr is filtered and washed, being invisible on 
the paper with pure quebracho but rose with io per cent, mangrove. 
Any admixture of a yellow pptg. tannin such as chestnut or sumac, 
obscures the test. Further, maletto gives a reddish ppt. W. J. K. 
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METHODS FOR OIL ANALYSIS. 

By Charles Eachus. 

Oil analysis is to some extent a matter of guess work, but 
some chemists can guess better than others. A practical chemist, 
who familiarizes himself with Lewkowitsch, so that he does not 
need to use the index, can report analyses that are nearer the 
truth than deductions based upon the superintendent's nose, or 
the salesman's taste. It is not the purpose of this article to 
discuss oil analysis at length, but to express an opinion on the 
methods of oil analysis published as provisional by the American 
Leather Chemists Association. Probably few of these methods 
are used, and their defects are known to the members of the 
association, but that is no excuse for their existence and publi¬ 
cation. Taking the methods in order, first comes 

SAPONIFICATION VALUE. 

It is of so little importance to a leather trade chemist, that 
most any method will answer the purpose, and the published 
method is a common one and very good. Saponification Value 
is of most importance in connection with such oils as rape seed 
oil, which has a low saponification value for a vegetable oil, and 
cocoanut oil, which has a high saponification value. It is used 
by some chemists as a quick method to determine the unsaponi- 
fiable in an oil, but the determination of the unsaponifiable by 
some sensible and quick method is more accurate. As a constant 
for detecting adulteration in cod and menhaden oils, the saponi¬ 
fication value is worthless, and this applies to all oils used in 
the leather trade. 


ACID VALUE. 

This method might be improved, if it directed the weighing 
out of 2 or 3 grams of material in an Erlemeyer flask, and the 
addition of 25 cc. neutralized alcohol and ether.solution. Ether 
simply makes the end point more distinct, and it might be 
omitted. 

The mixture of fat with alcohol and ether should be wanned 
a few minutes on a water-bath, or steam oven, before titrating, 
and instead of tenth normal alcoholic KOH, it is better to use 
tenth normal NaOH in aqueous solution. Alcoholic KOH is 
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inaccurate, and NaOH is more commonly used for standard 
solutions. The determination of free fatty acid and acid value 
could be developed into an accurate method in which different 
chemists should agree within o.io per cent. 

IODINE VALUE. 

So much research work has been done in developing the 
present methods of determining iodine value, that leather chem¬ 
ists can add very little to it, and the Hanus method should be 
satisfactory. Its definite wording, and rapidity and ease of exe¬ 
cution tend to close agreement in results by the individual, or 
any number of chemists. As a rule the Hanus method gives 
results two or three points higher than those obtained by the 
Hiibl method, and chemists in reporting results should state 
which method was used. Iodine value is growing more impor¬ 
tant commercially, and it is found in the specifications for many 
oils at the present time. It seems hardly possible that different 
chemists could disagree very much on iodine value of the same 
sample, but it is an actual fact that three well known members 
of this association analyzed the same sample of cod oil during 
the last year, and reported iodine values of 89, 140, and 156. 
To make matters worse, the man who reported 140 iodine value 
used his result to show that the oil contained a large amount of 
menhaden oil on account of the low iodine value. In Lew- 
kowitsch there are tables, showing that menhaden oil has a lower 
iodine value than cod oil (Vol. 1, page 326), but an experienced 
American leather trade chemist should know that the chemical 
constants for cod and menhaden oils given in Lewkowitsch are 
absolutely worthless in considering American oils. 

Pure menhaden oil will almost invariably give an iodine value 
ten or twenty points higher than pure cod oil. The Hanus 
method should be made official, and samples of the same oil 
should be sent out to the leather trade chemists to ascertain how 
closely they can agree on iodine value. 

UNSAPONIFIABLE MATTER. 

The method directs “wherever possible use the following 
method” and then leaves the chemist the option of trying several 
impossible things, or inventing another method. Probably a 
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50 per cent, by weight aqueous KOH solution is meant, instead 
of a 50 per cent, by volume solution, and this change is neces¬ 
sary. The method of saponification is tedious and incomplete, 
and the addition of sodium bicarbonate, with final extraction 
from sand in a Soxhlet extractor is a nuisance and does not 
accomplish the purpose intended. More soap is dissolved in the 
ether this way than by any other process. 

The second method of saponification and extraction with ether 
by rubbing it in the soap is crude and amateurish and not worth 
considering. Methods like these might appeal to some college 
professor, who would charge about $50 for an analysis, the accu¬ 
racy of which would be inversely proportional to the charge. 
The A. L. C. A. need some practicable method of determining 
unsaponifiable that will be generally used. In Lewkowitsch and 
Gill we see reference to methods of saponification with alcoholic 
KOH by boiling in a flask, and subsequent extraction of the 
unsaponifiable with petroleum, or sulphuric ether in a separatory 
funnel. A method might be developed from the following, which 
is used by several leather chemists to-day. Weigh 5 or 6 grams 
of sample into a 250 cc Erlemeyer flask, add 10 cc. of 50 per 
cent, by weight aqueous KOH, and 40 cc. alcohol. Connect 
with reflux condenser, twelve inch inner tube with bulbs pre¬ 
ferred, and boil over bunsen burner for one or two hours, with 
occasional shaking. In case of a solid fat use 20 cc. of petroleum 
ether along with the potash and alcohol to dissolve the fat and 
insure complete saponification. This method will saponify oils 
and fats completely, but in order to satisfy the more fastidious, 
the solution after boiling could be evaporated on a water-bath 
with stirring. Wool grease products will be saponified suffi¬ 
ciently this way. The soap solution, paste, or whatever is 
obtained is washed with a small amount of hot water, about 
50 cc., into a 500 cc. pear shaped separatory funnel, and cooled 
to room temperature. It is then shaken out three times with 
petroleum or sulphuric ether, using 50 cc. ether each time and 
shaking about five minutes. Alcohol and water can be used to 
break emulsions. For some fats the volume of solution in the 
separatory funnel must be made to 300 cc. with water to dis¬ 
solve the soap. The combined ether solutions of the unsaponi- 
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liable are washed in a separatory funnel with water and neutral 
alcohol, until all soap is washed out. This can be done in three 
to five washings. The ether solution is finally transferred to a 
clean dry beaker on water-bath, or in steam oven a few minutes 
to separate water. It is then poured into a dry weighed No. i 
beaker and evaporated to constant weight. A few hours in a 
steam oven will answer. It is very important to wash all of the 
soap out of the ether solution, as some chemists determine con¬ 
siderable soap in the unsaponifiable of moellons and report it 
as wool grease, unsaponifiable. The unsaponifiable residue can 
be burned to an ash, and the soap found by multiplying the ash 
by io. Whether petroleum ether or sulphuric ether is used might 
be stated in the report. For every fat and oil, except those con¬ 
taining wool grease, petroleum ether boiling at 70° C. is satis¬ 
factory, and in most of the latter it will answer the purpose, 
but in the case of pure wool grease, sulphuric ether gives more 
unsaponifiable due to more complete solution of the cholesterol. 
In the case of twenty different samples of wool grease from as 
many different sources, which were analyzed recently using both 
kinds of ether, the unsaponifiable with petroleum ether averaged 
34 per cent., and with sulphuric ether 42 per cent. Saponifica¬ 
tion in a flask for one hour gave the same unsaponifiable as 
saponification for twenty hours, and saponification under pres¬ 
sure gave only one per cent, less unsaponifiable than either of 
these methods. 


MAUMENE TEST. 

This test is not of sufficient importance to invite discussion. 
Iodine value is more accurate and serves the same purpose. 

SPECIFIC GRAVITY. 

This is an important test and should be determined as accu¬ 
rately as possible to the fourth decimal place. Pure oils of the 
same group seldom vary in gravity more than one or two points 
in the third decimal place, and this is well known by sophisti- 
cators. 

A uniform way of determining specific gravity might be 
adopted, but the Westphal balance, or specific gravity bottle with 
thermometer and capillary overflow are very accurate. 



456 


LEATHER CHEMISTS ASSOCIATION 


It would seem that for the sake of uniformity, results should 
be reported as specific gravity at 15.5 0 C. 

TITRE TEST. 

The method published is a common reliable one. 

MELTING POINT. 

This is a tedious way of making a very simple determination. 
It requires too much time and chemists have been known to get 
two melting points io° F. apart on the same sample by this 
method, owing to the indefinite end point at which the ther¬ 
mometer must be read. Wiley’s method is more accurate and 
gives fairly good results. A quick and accurate method, which 
may be considered too simple and radical, can be found in the 
book on “Oil Analysis” by Geo. H. Hurst. Into a small glass 
capillary tube about 2 mm. in diameter the melted fat is drawn 
to a distance of about 10 mm. and allowed to cool for an hour, 
or over night. If it is cooled immediately under the hydrant, 
the melting point will be the same. The tube is fastened to a 
thermometer with rubber elastic, so that the fat is level with the 
mercury bulb, and then suspended in a beaker of water over a 
small burner. The temperature is raised slowly, and when the 
fat melts and becomes clear, the water forces it up the capillary 
tube. This occurs immediately when the fat melts and the end 
point is very distinct. This method gives duplicates within a 
half degree and works well with all greases, but for paraffin, it 
is better to determine the solidification point by the English 
method given in Lewkowitsch. It is easy and very accurate. 

COLD TEST. 

This method is absolutely worthless, because it states that the 
oil must be left one hour in the freezing mixture. The older 
methods stated that the oil was to be left in the freezing mixture 
until solid, and then stirred and the bottle inverted until the oil 
flowed. This method gave more uniform results than freezing 
for one hour, because after an oil has been frozen for an hour 
at variable temperatures, it is difficult to break it up with the 
thermometer and note the point at which it flows. Different oils, 
such as neatsfoot work differently under this treatment and it 
is a fact that some neatsfoot oils, after an hour’s freezing give 



methods for oil analysis 


457 


a cold test higher than the cloud test. This method might be 
changed to freezing for five minutes at a definite temperature, 
or else abolished. 


CLOUD TEST. 

This is of more value than cold test under present conditions, 
and gives concordant results. Many oil dealers prefer it for 
that reason, and the method as published is satisfactory. 

It has been suggested at different times that this association 
devise standard methods for the analysis of moellon, sod oil, 
etc., but the importance of the analysis of these materials has 
not justified it. Their analysis is not a difficult matter, except 
in the determination of wool grease, and that is a subject in 
itself. An accurate method for determining wool grease could 
be worked out from the cholesterol acetate, or acetic anhydride 
method, but no present method is reliable. 

Methods for moisture, iodine value, unsaponifiable, free, fatty 
acid, etc., in moellons might readily be adopted, but there is 
some difference of opinion about degras former. A method 
such as Procter describes in his L. I. L. B. with the use of a 
little common sense will determine degras former. The soap 
solution from the unsaponifiable is used for the determination. 
The importance of degras former has been over-estimated and 
it is seldom taken seriously outside of France, Bohemia, and 
Milwaukee. A moellon containing 5 per cent, degras former will 
often work better in practice than one containing 12 per cent. 
The way the moellon is made and what it is made of are more 
important than the chemical tests that are given preference. 

Instead of applying special tests like color tests for determin¬ 
ing the purity of certain oils, it would be better to make specifi¬ 
cations for gravity, iodine value, etc. 

The subject of mineral oil analysis has been treated thoroughly 
by the chairman, Mr. Oberfell, and the methods mentioned are 
up-to-date and practicable. A committee should be appointed to 
revise the methods of oil analysis published by this association 
or abolish them, and leave the matter to the chemist’s choice. 
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THE USE OF OIL OF MUSTARD AS AN ANTISEPTIC TO 
PREVENT THE DECOMPOSITION OF TAN LIQUORS. 

By J. M. Seltzer. 

The fact is well known that tan liquors rapidly deteriorate 
when kept for any length of time, and unless some suitable an¬ 
tiseptic is added they cannot be kept in their original condition. 
The best antiseptic which we have been able to find is “Artificial 
Oil of Mustard/’ and when used in the proportion of 1 / 2Q per 
cent, will preserve liquors almost indefinitely. The addition of 
this preservative is very simple since it mixes with the liquor at 
once and the number of drops to a given weight of the oil can 
be easily determined, and measured into the samples with a small 
bulb pipette. 

In the collection of our tannery samples equal amounts are 
daily placed into large bottles which are kept well corked, and to 
each bottle enough oil of mustard is added to equal 1 / 20 per 
cent, of the liquor that will be gathered during the period of col¬ 
lection. I have therefore made my experiments, which will fol¬ 
low, in closed bottles so as to represent conditions the same as 
they are in the collection of the samples in the tannery. 

Oil of mustard was used by others in research work to find a 
suitable antiseptic for the preservation of tan liquors and was 
found to be unsatisfactory. One of the investigators placed 
samples treated with V 20 per cent, of this preservative in an 
incubator at a constant temperature of 30 degrees C. for 10 
days and found that they did not hold the acid. The writer 
thinks that this test was too severe to determine its value as an 
antiseptic, since oil of mustard is quite volatile and when 
samples treated with it are kept in open vessels, even at ordinary 
temperatures, its strength is soon dissipated into the air and the 
preservative powers are lost. 

The following liquors, all of which are 35 degrees barkometer, 
were made up and left standing in a w r arm room for 4 months. 
The temperature ranged from 20 degrees C. to 28 degrees C. 
and the solutions were kept in closed bottles. 
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Determination of Acid as Acetic. 


Kind liquor 

start 
per cent. 

After standing 

4 months 
per cent. 

Pure hemlock bark . 

- 0.14 

0.13 

Pure mangrove bark. 

... 0.08 

0.08 

Pure oak bark. 

... 0.22 

0.20 

Liquid chestnut oak extract. 

- 0.42 

O.46 

Solid chestnut oak extract, No. 1 . 

- 0.62 

0.68 

Solid chestnut oak extract, No. 2. 

... 0.60 

0.60 

Liquid quebracho. 

.. . 0.10 

0.09 

V20 p® r cent, oil of mustard was added to each of the above liquors. 

Liquor No. i. 

Sapped liquor; barkometer 40# 0 . Temperature during all of the following 

experiments was from 2o°C. to 26°C. 

Determination of acid as acetic. 

Preservative added . No preservative 

Vgn* oil of mustard 

1 /o,, 4 thymol 

Per cent. 

Per cent. 

Per cent. 

Start. 0.57 

o -57 

0-57 

After standing — 

1 week .....- 0.54 

0.58 

o -59 

2 weeks . 0.45 

0.58 

0.66 

3 weeks . . 0.44 

p 

in 

00 

0.72 

4 weeks . 0.42 

O.58 

0.72 

5 weeks . 042 

o -59 

0.74 

8 weeks. 0.40 

0.56 

0.70 


Analysis of Liquor No. i. 


Start ,-After standing 5 weeks-- 

No pre- No pre- Vso^oilof 

Preservative added servative servative mustard thymol 

Barkometer. 40 39 l A° 4 °J 4 ° 4 °'X° 

Total solids. 9 - 4 1$ — 9-38% 9 - 44 % 

Soluble solids- 9.27 9.14 9.27 9.27 

Insolubles. 0.14 — 0.11 0.17 

"Non-tannins. 5.17 5.07 5.14 5.14 

Tannins. 4.10 4.07 4.13 4.13 

Liquor No. 2. 


Liquor No. 2. 

Same as No. 1, except that 0.42 per cent, acetic acid was added. 
Determination of acid as acetic. 


Preservative added 

servative 

Per cent. 

V* 0* oil of 
mustard 

Per cent. 

Vsn* 

thymol 
Per cent. 

Start. 

After standing - 

. 0-99 

O.99 

0.99 

1 week. 

. °-97 

1. 00 

1 . 00 

2 weeks . 

. o -79 

1.00 

1.02 

3 weeks. 

. 0.79 

1.01 

1.07 

4 weeks . 


1.00 

1 . 12 

5 weeks . 

. 0.75 

1.04 

1.20 

8 weeks. 


0.99 

1.07 
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Analysis of Liquor No. 2. 



Start 

/-After standing 5 weeks-. 

Preservative 

No pre- 

No pre- 

V20 f oil of 

Vt 0 * 

added 

servative 

servative 

mustard 

thymol 

Barkometer. 

4oy*° 

-fc. 

O 

0 

0 

* 

0 

rt* 

40 %° 

Total solids. 

9.41% 

— 

9 - 35 % 

9.40% 

Soluble solids.... 

925 

9.22 

9.24 

9.26 

Insolubles. 

O.16 

— 

O. II 

O.14 

Non-tannins. 

5-12 

5 -M 

5-13 

5 - ir 

Tannins. 

4.13 

4.08 

4.11 

4.15 


Liquor No. 3. 


Sapped liquor; barkometer 25^°. Determination of acid as acetic. 


Preservative added . . . 

. . No pre¬ 
servative 

Per cent. 

Vjojf oil of 
mustard 

Per cent. 

‘/to i 
thvmol 
Per cent. 

Start... 

After standing — 

- O.30 

0.30 

0.30 

1 week. 

- 0.52 

O.32 

0.30 

2 weeks . 

- 0.60 

0.36 

O.32 

3 weeks . 

.... 0.63 

0.36 

0.30 

4 weeks .. 

.... 0.58 

0.34 

0.26 


Analysis of Liquor No. 3. 



Start 

-- 

■After standing 4 weeks-. 

Preservative 

No pre- 

No pre- 

Vs0 $ oil of 

‘/to?* 

added 

servative 

servative mustard 

thymol 

Barkometer. 

»5*° 

24 ° 

25 


Total solids. 

5-94 <6 

— 

580# 

5.81% 

Soluble solids. .. 

5.81 

5.31 

5-67 

5 66 

Insolubles. 

o '3 

— 

O.13 

O.I5 

Non-tannins .. • • 

4.58 

4.02 

4.40 

4-47 

Tannins. 

1.23 

1.29 

I.27 

I .19 


Liquor No. 4. 

Fresh liquor; barkometer 45^°. 


Preservative added.No pre- V*)* oil of V*ojf 

eervative mustard thymol 

Percent. Percent. Percent. 

Start. 0.54 0.54 0.54 

After standing— 

1 week. 0.44 0.54 0.56 

2 weeks. 0.26 0.54 0.56 

3 weeks. 0.22 0.54 0.58 

4 weeks. 0.22 0.54 0.58 
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Analysis of Liquor No. 4. 


Start /-After standing 4 weeks-> 

Preservative No pre- No pre- V*)# oil of * / 20 ^ 

added servative servotive mustard thymol 

Barkometer. 45 #° 40^° 45*4° 45 ^° 

Total solids. 10.20% — 10.27% 10.34% 

Soluble solids- 9.95 8.71 9.81 9.84 

Insolubles. 0.25 — 0.46 0.50 

Non-tannins. 4.68 4.01 4.58 4.64 

Tannins. 5.27 4.70 5.23 5.20 


In every case where no preservative was added to the liquors, 
a thick “mother” formed and it was impossible to accurately 
determine the total solids of them. In the liquors to which oil 
of mustard, and thymol, had been added, no noticeable change 
took place. The writer regrets that he did not analyze the 
liquors to which thymol had been added, at the commencement 
of the experiment, since 0.05 per cent, of solid matter was in¬ 
troduced into each one by the addition of that preservative. This 
accounts for the percentages being somewhat higher in these 
liquors over those to which oil of mustard had been added. 

While the tannin analysis of the liquors treated with oil of 
mustard and those treated with thymol do not materially differ, 
the ones treated with the latter certainly do not hold their acid, 
and it is evident that some lactic fermentation has taken place. 

In conclusion I must say that we have found oil of mustard 
to give excellent results in our practical work and I know of 
others who use this preservative and will bear me out in these 
statements. 


NOTES ON THE DETERMINATION OF FREE SULPHURIC 
ACID IN LEATHER. 1 

By Edmund Stiasny and C. D. Wilkinson. 

The exact determination of free sulphuric acid has been a 
subject for frequent investigations, and though we know a good 
number of methods proposed for this purpose, none of them 
can be said to be wholly satisfactory 2 ; any new method there¬ 
fore deserves the interest of the leather trades chemist and of 

1 Collegium , 507, 294-8. 

2 See H. R. Procter, Leather Industries Laboratory Book, p. 366-373. 








462 


LEATHER CHEMISTS ASSOCIATION 


the leather manufacturer as well, as the presence of free sul¬ 
phuric acid is generally acknowledged to have a detrimental ef¬ 
fect on the leather. 

The method recently published by B. Kohnstein 1 does not* 
seem to have advantages over the methods hitherto known; it 
consists in extracting the fine leather cuttings repeatedly with a 
strong solution of magnesium bicarbonate, using a separating 
funnel, and making up the solution to 250 c. c. Free sulphuric 
acid will react with the magnesium bicarbonate according to the 
following equation: 

H 2 S0 4 +MgH 2 (CC) 3 ) 0 =MgSO.+2C0 2 + 2 Ho0. 

The magnesium sulphate thus formed is determined in the ordi¬ 
nary way after removing the excess of magnesium bicarbonate 
and any organic magnesium salt by boiling, evaporating and ig¬ 
niting. 

The figures which Kohnstein obtained by this method show 
good concordance with the figures he expected, and though the 
magnesia estimation renders the whole method a rather elab¬ 
orate one, we thought it might still form a valuable addition to 
our present methods. Still there were points which we thought 
required further elucidation before the method could be adopted 
for all practical cases. One was, that barium chloride present in 
the leather would react with magnesium bicarbonate, and the 
magnesium chloride so formed would but partially be converted 
into magnesium hydrate by repeatedly evaporating and igniting. 
This case would not. however, be of serious importance as one 
need not test for free sulphuric acid in leather after having 
found soluble barium salts present. 

The other case in which one would expect, the method to faii 
on theoretical grounds is the presence of free sulphuric acid 
together with any soluble chlorides in the leather. In this case 
the magnesium sulphate formed and the chlorides extracted 
would on evaporating and igniting form magnesium hydroxide 
so that the figure of soluble magnesium salts finally obtained and 
calculated as free sulphuric acid would be found considerably too 
low. 

The experiments which we made in order to prove our an- 

1 Collegium , 1911, p. 314. 
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ticipations have further on convinced us that the method, even 
in absence of barium chloride or other chlorides gives much 
lower results than the method of Procter and Searle (which by 
the way is known to give rather too low than too high figures) ; 
and the reason for these unsatisfactory results with the new 
method was found to be the difficulty of completely extracting 
the free sulphuric acid from the leather by means of magnesium 
bicarbonate. To prove the above statements the following ex¬ 
periments may be quoted: 

I. The influence of barium chloride on the method. 

It was supposed that the barium chloride will react with the 
magnesium bicarbonate according to the equation: 

BaCl 2 + MgHo (C 0 3 ) 2 =BaCQ 3 +MgCl 2 +C 0 2 +H 2 0 
and that the magnesium chloride in the subsequent processes of 
evaporating and igniting is only partially converted into insoluble 
magnesium hydrate 

MgCl 2 + 2 H 2 0 =Mg( 0 H) 2 = 2 HCl. 

The remaining part of soluble magnesium chloride will then be 
determined as if it were magnesium sulphate and calculated as 
free sulphuric acid. 

(a) Experiment, showing the behavior of a mixture of BaCl 2 
and MgH 2 (C 0 3 ) 2 when treating the solution according to Kohn- 
stein’s method. 

Ten cubic centimeters of a 1 per cent, barium chloride solu¬ 
tion were shaken with 100 cubic centimeters of a fairly strong 
solution of magnesium bicarbonate and subsequently treated ac¬ 
cording to the prescription of Kohnstein’s method. The weight 
of Mg 2 P 2 0 7 was found to be 6.7. mg. and this when calculated 
as free sulphuric acid amounts to 5.9 mg. H 2 S 0 4 . 

(b) Experiment showing the effect of BaCl 2 present in leather 
on the results obtained by Kohnstein’s method. 

Thirty g. of a leather containing about 23 per cent, barium 
chloride were treated according to this method. Fifty cubic 
centimeters of the filtrate (from 250 cubic centimeters of the 
total volume) gave, though twice ignited 0.2898 g. Mg 2 P 2 0 7 
which corresponds to 4.26 per cent, free sulphuric acid. A dupli¬ 
cate determination gave 0.3094. Mg 2 P 2 0 7 corresponding to 4.55 
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per cent, free sulphuric acid. (It depends on the special working 
conditions, if more or less magnesium chloride is converted into 
magnesium hydrate, hence the difference in the results.) 

Thus more than 4 per cent, free sulphuric acid was found, al¬ 
though the leather was obviously quite free from it. 

II. The influence of alkaline and other chlorides on the method. 

If sodium chloride is present in a leather together with 
free sulphuric acid, the solution obtained by shaking the leather 
with a magnesium bicarbonate solution will contain both salt and 
magnesium sulphate. Such a mixture will behave like sodium 
sulphate and magnesium chloride, when it is evaporated, dried 
and ignited. The magnesium chloride will be partially converted 
into insoluble magnesium hydrate, the total effect being ex¬ 
pressed by the following equation: 

MgS 0 4 T- 2 NaCl+H, 0 ^Mg( 0 H),+Na,,SQ 4 + 2 HCl. 

This means a loss of magnesium and a value for free sulphuric 
acid much lower than would be found in absence of salt. 

(a) Experiment showing behavior of a mixture of magnesium 
sulphate and sodium chloride, when treating the solution accord¬ 
ing to Kohnstein’s method. 

A magnesium sulphate solution about 1 per cent, was made 
and 25 cubic centimeters of this solution mixed with 10 cubic 
centimeters sodium chloride solution (10 per cent.), evaporated, 
dried, ignited and the magnesia determined in the water soluble 
part of the residue (a part was insoluble magnesium hydrate). 
0.0771 g Mg 2 P 2 0 . were weighed corresponding to 0.016 MgS 0 4 . 
711 , 0 . A parallel test with 25 cubic centimeters of the original 
magnesium sulphate solution( without the addition of salt) gave 
0.1130 g Mg.,P a O- corresponding to 0.236 g MgS0 4 7H 2 0. This 
shows that by the presence of salt only 68 per cent, of the mag¬ 
nesium sulphate was determined. 

(b) Experiment showing the effect of salt present in leather 
on the results obtained by Kohnstein’s method. 

Eighty g of small leather shavings (containing no free sul¬ 
phuric acid) were treated with a solution of 20 g of common salt 
in 400 cubic centimeters of about N/ioH 2 S 0 4 and the leather col¬ 
lected in a funnel, air dried, and then well mixed and kept in a 
stoppered bottle. Another portion of the leather was treated 



FREE sulphuric acid in leather 


465 


similarly with H, 2 S 0 4 (without salt). Both samplies were an¬ 
alysed according to Kohnstein’s method with the result stated in 
Table I 1 , showing that the presence of XaCl very much lowers 
the figures for H 2 SQ 4 . This proves that the anticipation of 
chlorides effecting the correctness of the method was sound. The 
table also contains the figures obtained when the two leathers 
were analyzed according to the well known method of Procter 
and Searle. Here we find a striking divergence between the re- 

Table I. 


I. Leather containing no 
free H 2 S 0 4 but much 
BaCl 2 . 

II. Leather containing free 

H 2 S 0 4 and NaCl. 

III. Leather containing free 

h 2 so 4 . 


Free H 2 S0 4 Free H.>S0 4 Ratio of Kohn- 

found by found by stein figure to 

Kohnstein’s Procter-Searle’s Procter-Searle 

method method figure 


per cent. per cent. per cent. 


4.26 

4.55 

no free H 2 S 0 4 
to be expected 


0.16 

0.17 

1.34 

i -35 

12 

0.58 

0.58 

1.22 

1.24 

47 


suits obtained by the two methods. The Kohnstein figures for 
the leather containing free sulphuric acid without salt is but 
47 per cent, of the Pocter and Searle figure, and for the leather 
containing free sulphuric acid together with salt only 12 per cent, 
of the correct value (according to Procter and Searle). 

This shows that even in absence of salt the result was quite 
unsatisfactory and that there was a serious fault either in our 
way of carrying out Kohnstein’s method, or in the method itself; 
we tried to find out the reason for these differences, starting with 
the extraction method by means of MgH 2 (C 0 3 ) 2 which we sus¬ 
pected to be incomplete. 

Thirty g of a leather, containing free sulphuric acid was cut 
into small shavings (the size as recommended by Kohnstein) and 
shaken out with a MgH 2 (CC) 3 ) 2 solution in the prescribed way. 
After having collected 250 cubic centimeters of the extracted 
solution, the extraction was continued until a second 250 cubic 
centimeters flask was filled, and then continued again until a third 
250 cubic centimeters of extract solution was obtained. These 
three extractions (I, II, III) were analyzed separately according 
1 This table also contains some of the results previously mentioned. 






466 


LEATHER CHEMISTS ASSOCIATION 


to the method. If the extraction was complete with the first 250 
cubic centimeters we ought not to have found any more MgS 0 4 
in the II and III portion. The figures (see Table II) show that 

Table II. 

Free H 2 S0 4 found bv Free H*S0 4 found by 

Kohustein’s method Procter-Searle’s method 


per cent. Per cent. 

1. Extraction ••• -- 0.42 0.40 — — 

2. Extraction. 0.09 o. 10 — — 

3. Extraction. 0.085 °-°9 — 

Total. o -595 0.59 ll 7 


this was not the case, and that repeated extraction will remove 
continuously new amounts of sulphuric acid. The comparison of 
these figures with the figures obtained by the Procter-Searle 
method clearly show that the three times extracting only re¬ 
moved one half of the total free sulphuric acid out of the leather. 

Concluding, we are forced to state that we have not been 
able to get satisfactory results with Kohnstein’s method, and 
that this method will, apart from the difficulty of completely 
extracting the free sulphuric acid, fail on theoretical grounds if 
any chlorides are present in the leather. 

Some few remarks may be made as to another method of de¬ 
termining free sulphuric acid which was proposed by Wiinsch 1 
and simultaneously by one of us 2 which is based on the oxidation 
of the leather with fuming nitric acid. This method requires a 
correction for the sulphur present in the hide substance which 
is oxidized to sulphuric acid and which is equivalent to .0.25 
per cent, of the hide substance (or 1.4 per cent of the nitrogen 
found in the leather). 

Several leathers showed by treatment with nitric acid much 
less sulphur than was to be expected even if no sulphates or sul¬ 
phuric acid were present. This makes it probable that oxidizing 
with fuming nitric acid does not convert all the sulphur of hide- 
substance into sulphuric acid. In fact it has been shown by 
Moerner in the case of pure gelatin containing 0.25 per cent, sul¬ 
phur, that this gelatine by oxidizing with fuming nitric acid only 
gave 0.012 per cent, sulphur, and with strong nitric acid 0.019 

1 Wissenschaftliche Beilage des Ledermarkt, 1901, p. 141. 

* Der Gerber , 1901, p. 235. 
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per cent, sulphur, with aqua regia 0.018 per cent, sulphur. That 
is, only 4.8—7.6 per cent of the expected amount has been 
found, the most part of sulphur being oxidized to CH 3 SO a H 
which gives no insoluble barium salt. 

It may therefore be recommended, not to make any allow¬ 
ance for the sulphur in hide-substance, if the oxidation-method 
with nitric acid is used. 


THE SOAKING OF DRIED HIDES BY MEANS OF 
FORMIC ACID . 1 

By J. R. Blockey, MSc. 

The following experiments on the use of formic acid in 
soaking dried hides were suggested by the method of anthrax 
sterilization recently proposed by Mr. A. Seymour-Jones. This 
method of sterilization consists of the use of formic acid and 
mercuric chloride on the raw hides, by which it is claimed that 
all anthrax spores are effectively killed. 

As is well known, the great difficulty with dried hides is 
in the soaking. It is the object of soaking to bring the hide 
back as closely as possible to its original condition when im¬ 
mediately taken from the animal’s back. 

With a fresh market hide this condition is scarcely changed 
during the short interval of time before the tanner gets it, and 
all that is then necessary to do is to wash off the extraneous 
blood and dirt. With dried hides the conditions are very differ¬ 
ent. If the drying is done slowly, and at low temperatures, then 
the main change which takes place is that moisture evaporates 
from the hide, leaving the fibers still separated from one another 
and not altered chemically. The object or function of drying 
being merely, to get the hide in such a condition that it will not 
putrefy, all that is necessary for this is the removal of moisture, 
since putrefactive and decomposition processes require moisture 
before they can proceed. If no moisture be present no putrefac¬ 
tion will take place. Theoretically this is all that is required to 
preserve hides by drying, but in practice these limits are often 
over-stepped, and instead of mere removal of moisture, leaving 
1 Tanners’ Year Book, 1912, pp. 98-105. 
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the fibers chemically unaltered, it is very common for the fibers 
to be dehydrated; that is, through excessive temperatures in 
drying, the fibers have become chemically altered, losing water 
of combination; and also the fibers have cohered together, pro¬ 
ducing the effect of unorganized or structureless tissue. 

In the soaking back of the hide the original condition is re¬ 
stored fairly readily if the fibers have not been chemically de¬ 
hydrated; but it, through too high temperatures in drying, the 
fibers have cohered together, then the soaking back is a very 
difficult and tedious operation, and recourse must usually be had 
to chemicals to soften the hides. In this soaking back, which often 
takes considerable time, using stale soaks and chemicals, much 
hide substance is usually lost, and it is one of the chief draw¬ 
backs of dried hides that quite a considerable quantity of hide 
substance must, as a rule, be lost before the hides assume a 
sufficiently soft condition to proceed to the limes. It was partly 
the object of the following experiments to see if, by the use of 
formic acid, the amount of hide substance lost in the soaks could 
be diminished. 

In the first series of tests, ten dried Central American hides 
were taken and thrown into clean water for a day, then taken 
out and divided into two packs. One pack was put in a one- 
half per cent, sodium sulphide liquor, and the other pack sus¬ 
pended in a i per cent, solution of formic acid. Next day the 
hides were hauled. The formic acid one were very swollen com¬ 
pared with the sulphide ones, and the strength of the acid had 
gone down to one-eighth per cent. The strength of the acid 
was brought up again to one-half per cent, and the hides put 
back. On the next day the formic acid ones were very swollen 
and quite rubbery, and the acid had gone down to one-quarter 
per cent. 

Both packs were drummed for two hours, after which the 
hides felt much softer, and they were then put into clean water 
where they remained until the following day, when they were 
again drummed and put back in fresh water. This hauling and 
drumming for an hour or so in running water was repeated for 
two more days, that is, until the hides had been in the soaks 
for seven days. By this time the sulphide ones were quite soft 
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enough to go to limes, whilst the acid ones still felt swollen and 
‘honey.” However, they were all drawn into limes and given 
the usual liming of twelve days by the three-pit system. After 
liming, the hides felt very plump, and the formic ones much 
more so than the others. Unhairing and fleshing were not more 
difficult with the acid ones than with the others. The per¬ 
centage of pelt weight on the green weight was 230 for the 
sulphide ones and 236 for the formic acid ones. After de-liming 
with boracic acid, they were tanned in the usual way, the formic 
ones all the time feeling plumper and firmer than the sulphide 
ones, but with a slight tendency to harsh grain. 

Second series , using one-half per cent, formic acid. The next 
hides used were dried Madagascars of an average of 21 pounds. 
After washing for two days in clean water, they were divided 
into two packs, one pack being softened as before with a one- 
half per cent, sulphide solution, and the other pack with one- 
half formic acid. After one day’s soaking the formic acid ones 
were much more swollen than the sulphide ones, but not as 
swollen as the previous ones when 1 per cent, of acid was used. 
On the second day of soaking they were drummed for two hours 
in running water, and again on the third and fourth days. By 
this time the formic ones were much more swoolen than the 
others, and quite firm. After five days’ chemical soaking, that 
is after seven days total soaking, they were drawn into limes 
and limed in the usual way for twelve days. 

The rounding table figures gave 223 per cent, for the sulphide 
ones on the green weight, and 226 per cent of the formic ones. 

Third series , using one-quarter per cent, formic acid. A third 
series was performed using a one-quarter per cent, solution of 
formic acid, instead of one-half per cent, or 1 per cent, as be¬ 
fore. The hides were dried Central Americans, averaging 28 
pounds. A parallel pack was softened with sulphide as before. 
To prevent the excessive swelling of the hides by the acid, an 
addition of one-half per cent, salt was made. The swelling 
was scarcely at all prevented, so that after three days in the 
acid the amount of salt was brought up to 2 per cent. This 
resulted in reducing the swelling, and the hides then seemed in 
an admirable condition as regards softness and pliability. After 
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drumming in running water the swelling again became apparent 
by the usual depickling action of water. After five days soaking 
they were put into limes and limed for ten days. The rounding 
table weights worked out as follows:— 

Formic ones. 239 per cent. 

Sulphide ones. 234 per cent. 

Fourth series, using one-quarter per cent, of formic acid. The 
hides for this series were dried Central Americans, averaging 
28 pounds. After soaking for two days in clean water, half of 
them were soaked in a one-quarter per cent, solution 
of caustic soda and the other half in one-quarter per 
cent, formic acid. In this case, to prevent swelling, the 
salt—2 per cent.—was added along with the acid before 
the hides were put in, and no drumming at all was 
given. The acid ones did not swell as much as before, and in 
fact not as much as the caustic soda ones. After soaking for five 
days they were all drawn into limes and given nine day's liming. 

The rounding table weights were as follows:— 

Formic ones. 226 per cent. 

Caustic soda ones. 219 per cent. 

EXPERIMENTS WITH SOLUTIONS OF ONE-TENTH PER CENT. OF 

FORMIC ACID. 

On account of the excessive swelling which is liable to take 
place, and the cost of using solutions of concentrations higher 
than one-quarter per cent., it was thought that more dilute solu¬ 
tions would be more convenient and economical, and experi¬ 
ments were therefore carried out with liquors of one-tenth per 
cent, formic acid. The method which has been found to be 
most satisfactory was similar to that described above. The 
hides were thrown into clean water for one or two days to 
render them sufficiently soft to open out, and were then sus¬ 
pended in the formic acid solution. (By suspension, better and 
more uniform results are obtained than by laying them flat in 
the pit, although, of course, the volume of liquor required is 
greater). The softening effect was the same as with the greater 
strengths, and the swelling effects were not so pronounced. Dur¬ 
ing the suspension the hides should be hauled up and allowed to 
lie in a pile once a day. After two or three days in the liquor, 
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the hides are usually soft enough to be drummed. The drum¬ 
ming should not be too violent or too prolonged; about half an 
hour in a slowly revolving drum with a little water being quite 
enough. The hides should be drummed once a day for two or 
three days until thoroughly softened. At the end of this time 
they will be in a fit condition to go to the limes, the whole process 
of soaking taking from five to seven days. Not only is the 
softening effect produced by the one-tenth per cent, solution, 
but the amount of acid absorbed by the hides is much less (See 
table D.) 

It seems, therefore, preferable from the point of view of econ¬ 
omy and efficiency to use a strength of one-tenth per cent, than 
the solutions of higher concentrations. 

LOSS OF HIDE SUBSTANCE. 

To estimate the amount of hide substance lost in the course 
of soaking, samples of the liquor were taken at every stage, and 
the amount of dissolved hide substance determined by nitrogen 
estimation. The following tables show the results:— 

Hide Substance Lost in Soaks. 

First Series. 

In fresh soak for 2 days In 1 jf formic acid for 5 days In $ sulphide for 5 days 

Grams hide Lbs. hide Grams hide Lbs. hide Grams hide Lbs. hide 
substance substance substance substance substance substance 

per per "oo lbs. per per 100 lbs. per per 100 lbs. 

100 cc. hide 100 cc. hide 100 cc. hide 


O.II 

1.0 


O.OI 

0.02 

0.062 

1.2 




Third Series. 




Hides in fresh 







water for 2 days 


Hids in : 

1 day Hides in 3 days 

Hides in 5 days 


w 


u 

ki 

u U 



& 

K 


& 


& 

& 


tfi 



w 

.•o 

« .T 3 


.■O 

X 

“I 


X 

*2 

x *2 

X 

*2 

Grams 
IOO cc. 

51 


Grams 
IOO cc. 

51 

05 « 

E8 •£ 

£g 2 g 

0 2 hJ 2 

Grams 
100 cc. 

X £ 
X 

51 

0.061 

0.5 formic acid % % 

0.0105 

0.2 0.016 0.32 

0.016 

0.32 


sulphide %</€ 

0.0123 

0.25 0.021 0.40 

0.031 

0.62 




Fourth Series. 


* 


Hides in fresh 







water 2 days 



Hides in 1 day 

Hides in 5 days 

Grams 

Lbs. h.s. 



Grams 

Lbs. h.s. 

Grams Lbs h.s. 

h.s. 

per 



h.s. 

per 

h.s. 

per 

per 

100 lbs. 



per 

100 lbs. 

per 100 lbs. 

IOO cc. 

hide 



IOO cc. 

hide 

100 cc. 

hide 

O.053 

0.46 

formic acid % % 

0.005 

0.10 

0.013 

0.26 



salt 2 Jo 







caustic salt % Jo 

0.013 

0.26 

0.032 

0.64 
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HIDE SUBSTANCE LOST IN DRUMMING. 

In order to see if hide substances were lost in the drumming, 
samples of the drum liquor were taken and analyzed. The 
samples were taken after equal intervals of time, using the same 
volume of water in each case. The filtered solutions were 
used:— 

Grams, h. s. 
per 100 cos. 


A. Formic acid soaking. 0.0108 

B. Sulphide soaking . 0.043 


A curious result was obtained with the formic acid liquor 
collected from the drum. After allowing this liquor to stand for 
a short time, a heavy precipitate was seen to settle on the bot¬ 
tom of the jar, and on investigation it proved to be almost pure 
hide substance, the amount being lost after this drumming being 
approximately one-half pound per 100 pounds of hide. No 
such precipitate was observed with the sulphide drum liquor. 

ABSORPTION OF ACID. 

The following tables show how the acid was absorbed by the 
hides:— 

A. Using i Per Cent, of Acid. 

Original solution After 1 day 

Per cent, of acid in the liquor. 1.0 0.15 

B. Using One-fourth Per Cent, of Acid. 

Original solution After 1 day 

Per cent, of acid in the liquor. 0.25 o. 10 

C. Using One-fourth Per Cent, of Acid and 2 Per Cent. Salt. 

Original After After After 
solution 1 day 3 days 5 days 

Per cent, of acid in the liquor .... 0.25 0.21 0.20 0.18 

D. Using One-Tenth Per Cent. Acid Alone. 

Original After After 

solution 1 day 4 days 

Per cent, of acid in the liquor.0.1 0.077 0.060 

Showing a loss of 0.04 per cent. 

The amount of acid required per hide (averaging 25 pounds 
in the dry state) works out at one-fifth of a pound, or less than 
a penny per hide, when working with one-tenth per cent. acid. 

Since the liquor is antiseptic it can be used over again many 
times. When one pack has been through, the liquor should be 
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titrated with alkali, and the amount of acid which has been ab¬ 
sorbed is then calculated and this quantity should then be added 
1c the liquor to prepare it for the next pack. 

The volume of liquor which is required with the above dilution 
is rather high, since the hides are suspended and not laid flat. 

The usual volume of liquor in the above experiments was 
about 70-80 gallons per hide. The question of volume is an im¬ 
portant one, and it may happen that when the volume of liquor 
required per hide is less than the above figure, the concentration 
of the acid should be higher in order to produce the best results. 

NOTES ON THE LIMING OF HIDES WHICH HAVE BEEN SOFTENED 
IN FORMIC ACID. 

Formic acid is a sterilizing agent and prevents bacterial action 
in the soaks. This effect also seems to be carried into the limes. 
The loosening of the hair takes place rather more slowly with 
hides which have been softened with formic acid than with those 
softened with alkali. The hides are probably sterilized when 
they go to the limes, and the bacterial action necessary for the 
loosening of the hair is somewhat retarded. The liming, there¬ 
fore, is rather longer than usual, but this does not imply a greater 
loss of hide substance. This effect can be overcome by adding 
sodium sulphide to the limes. By the addition of sulphide to the 
limes the length of time required for complete loosening of the 
hair and swelling of the fibers can be reduced to the normal. 

The appearance of the hides after liming, unhairing and flesh¬ 
ing is briefly as follows: They have not the same “pelty” soft 
feel of hides softened by alkali, but they are firmer. The in¬ 
crease of firmness shows itself on the rounding table; the 
shoulder and belly portions are thicker and firmer, and conse¬ 
quently the size of butt which can be cut off is greater and the 
percentage of butt weight on the total pelt weight is hgiher. 

THE TANNING OF HTDES WHICH HAVE BEEN SOFTENED IN FORMIC 

ACID. 

The appearance of the hides through the early liquors is 
rather different from the appearance of hides softened in alka¬ 
line soaks, mainly with regard to firmness. Throughout the 
whole process of tanning they are firmer than the others. The 
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penetration of the tan is approximately the same, and there is no 
difference in the color. 

APPEARANCE AND WEIGHT OF THE FINISHED LEATHER. 

The hides finished in the usual way, do not present any 
great difference as regards appearance, except with the firm¬ 
ness, which is still maintained in the finished leather. That is, 
the formic acid hides finished firmer and harder than the others. 
The color was the same. With regard to the weight of the 
leather obtained, there was a marked difference. 

Since the percentage of limed pelt weight on the green weight 
is so much higher than with alkaline soaks, it might have been 
expected that the percentage of finished weight, calculated on the 
pelt weight, would not be as high with the formic acid softened 
hides as with the others, but the reverse is the case. Not only 
is the pelt weight higher when softened with formic acid, but 
also the percentage of finished weight on the pelt is higher, show¬ 
ing, therefore, a further total increase in the yield of leather 
from the raw material. With one pack of butts the percentage 
of finished weight on the pelt weight was 80 for the formic acid 
and 77.5 for the sulphide ones. Taking this into consideration 
along with the increase in the pelt yield with the formic acid, 
the total increase in finished leather from the raw material is 
very marked. 

Leathersellers’ Technical College, 

176 Tower Bridge Road, S.E. 


TANNERY SEWAGE DISPOSAL . 1 

By F. A. Loveland. 

The time when the tanneries of the country can run the wastes 
from their works into streams raw and untreated is fast nearing 
an end, and in many localities the question of the nuisance aris¬ 
ing from the common practice is already being taken up in vari¬ 
ous ways such as through the medium of the courts, by means of 
boards of health, live stock commissions, hunting and fishing 
clubs and so forth. 

1 Paper read at the Boston Meeting, National Association of Tanners 
July, 1912. Reprinted from Shoe and Leather Reporter of July 18, 1912. 
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For one tanner to congratulate himself that thus far he has 
escaped action or complaint against his tannery probably means 
that the community in which his works are located have been 
indulgent or apathetic, for sooner or later the broader action of 
the county or state will reach and embrace him, and make neces¬ 
sary that some means be provided for the disposition of his 
wastes other than dumping it into the streams unpurified. 

There are probably few tanners who will claim that there is no 
reason for complaint against the ordinary method of tannery 
sewage being run direct from the works into the waters of the 
country in a raw state, for it is commonly known that a tannery 
is not a rose garden, and that under certain conditions odors 
might develop from its sewage which would be offensive to 
delicate nostrils, and possibly prove detrimental to the fish which 
live in the stream and to animals grazing along its banks and 
drinking the water therefrom. 

Nor is it likely that any tanner would be so forgetful of his 
duty to his neighbors but that he would be glad to do anything 
within reason to purify and sweeten the liquid wastes from his 
plant, knowning that by so doing he would also make for better 
conditions for himself and workmen. 

So far as conditions about the ordinary tanning plant are con¬ 
cerned, probably not much criticism can be made as to its not 
being kept in a sanitary state, for most tanners will undoubtedly 
concede that one of the essentials, for making a good product is 
clean and wholesome conditions in and about the plant. 

Sometimes unjust criticism is made against necessary tannery 
odors, for there are odors about some industrial plants which 
are characteristic of the industry and cannot be avoided, like 
slaughter houses, rendering plants and fertilizer works, and 
about the tannery the smell of tanning liquors and hides and 
skins will probably always continue, and complaints about them 
are naturally beside the mark. 

The successful treatment of tannery sewage presents a problem 
difficult to solve because of the character of the wastes. Where 
the sewage requires to be pumped in order to receive treatment, 
it is found that the pumps become easily and seriously clogged 
with the hair and flesh which find their way into the sewage, even 
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when great care is taken to prevent their entrance. The salt 
and dirt which is washed from the hides mixes with lime and 
hair, forming a sort of cement which is apt to obstruct the sewers 
carrying the sewage to the treating tanks. 

Perhaps no tanner would own to wasting any considerable 
amount of his tannin, yet careful as he may be there is sufficient 
present in most tannery sewage to produce a dark color to the 
water into which the effluent flows, especially where traces of 
iron are present in the water. 

Where a fine filtering media, like sand, is used, the lime soaps 
and fats present in the sewage and carried past the precipitation 
tanks, soon clog the pores of the filter and make it useless. Even 
though the effluent may be of fair character when it enters the 
stream, the soluble solids it contains soon decompose and deposit 
these solids in a light, flocculent form on the bottom and along 
the sides of the stream, making an unsightly appearance, and 
causing offensive odors in warm weather. Where precipitation 
tanks are installed it is found that the sludge is difficult to free 
from water so as to handle cheaply and quickly in the cleaning 
of the tanks, and in carting away. 

It has also been claimed that tannery sewage when mixed with 
ordinary city sewage makes the whole more difficult of treatment 
in municipal treating works, an English tanner stating that he 
was imposed an additional tax for this reason, also because it 
was claimed that the character of his sewage was such as to 
cause a slow deterioration of the material of which the sewer 
was composed into which his effluent flowed. The foregoing 
are, perhaps, the chief items which go to make up the problem 
as a whole, though others may readily occur to some of you in 
connection with the problems of your individual plants. 

Perhaps it would be of interest to note some of the methods in 
operation in plants where attempts are being made to purify the 
sewage. One large tannery has a series of four settling vats, 
built about three or four feet above grade, into which the sewage 
is pumped. These vats are built so as to be operated in series, 
and so arranged that any one can be cut out for cleaning while 
the others remain in operation. They are built above ground so 
the sludge can be readily loaded into a wagon-box from an open- 



TANNERY SEWAGK DISPOSAL 


477 


ing in the side of the vat being cleaned. From these vats the 
sewage goes to the stream. 

Another tannery pumps the sewage to a high point of ground 
from whence it flows to the stream over a series of dams, thus 
allowing the solid matters to settle and collect in the pockets 
behind the dams. A resident near the tannery in describing this 
method said the odors were quite pronounced in the heat of 
summer, caused probably by the decay of putresible matters 
held back by the dams. 

Another tannery had a large vat built in which was constructed' 
a false bottom of heavy wire cloth. The sewage is run into this 
above the false bottom, and then pumped from below the wire 
screen into a tank or leach partly filled with spent bark, and after 
Altering through this medium is run to the stream. 

Another method in use by a large tanner is to run the sewage 
on to filter beds about 30 feet x 5 feet deep made up of screened 
cinders. Several of these beds are laid down, so when one 
becomes obstructed it can be cut out, cleaned, redressed and 
made ready for service while others are in operation. 

A method tried out by a large tanner having around a million 
gallons of daily sewage, was to construct a series of settling or 
precipitation vats, four in number, supplemented with a series of 
sand filters. The sewage was first run into the settling vats to 
deposit the hair, flesh, lime and other heavy solids; thence over 
the sand filter beds and to the stream. This method proved a 
failure in practice for it was found that the lime soaps and fats, 
carried past the settling vats, soon clogged the sand filters to such 
an extent as to make them useless. This part of the system was 
then abandoned and the settling vats alone retained in operation. 

Another plant having about one hundred thousand gallons 
daily sewage has been under experimental work in connection 
with the health department of its state for some time and the 
following report from the state department may prove of interest 
as it bears directly on this question: “The state department of 
health has made investigations and experiments in co-operation 
with your company for the treatment of liquid wastes at your 
tannery. It appears that the solids in the waste at your tannery 
can be separated from the liquids at a reasonable cost. The 
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putrefactive bacteria can be destroyed by double filtration, the 
expense for installation and maintenance being very high. 

“An acre of sand filter would be required and its cost would 
be approximately $15,000. The straining of the settled effluent 
would be necessary and a double pumping also. Probably the 
outlay for installation would not be less than $20,000. This 
process should filter out the anthrax germs, but not necessarily 
destroy them. They would be retained in the filter for indefinite 
periods. 

“A stable effluent can be secured and all B. coli communis be 
destroyed by the use of chlorinated lime and the cost of doing 
this is within the means of your company. However, this will 
not kill the anthrax germ. After subsidence and straining 
through a rough filter, the effluent might be passed through a 
mechanical filter whose object would be to retain the anthrax 
spores. The waste wash water from cleaning operations would 
be small in bulk and could be evaporated in the boiler under 
60 pounds pressure or more, which would assure the destruction 
of the spores. By this process, which would come within your 
means, and by the use of bleach a stable effluent would be 
secured, the colon would be destroyed and the anthrax germs 
would also be eliminated. 

“The sludge should be reduced to dried, inflammable material 
by a centrifugal dryer and then destroyed by fire under the 
boilers, such as is the practice in a number of sewage disposal 
works in this and foreign countries. 

“The straining or roughing filter between the subsidence tank 
and the sand filter would be small in area and might be econom¬ 
ically built of porous asbestos. The advantage of this construc¬ 
tion would be that the strained out materials could be subjected 
to combustion without removal from the layer of asbestos, by 
use of an overhead flame. In the tests conducted by the depart* 
ment and your company, where the treatment by the use of 
chlorinated lime of the whole waste of the tannery was accom¬ 
plished, the odor of chlorine was detected for four miles below 
the tannery. The offensive odors along the stream, about which 
complaint has been made for several years, were thus effectively 
reduced. 
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“It is suggested that you install apparatus for the disinfection, 
by hypochlorites of lime, of the entire waste output of your 
tannery. That the sedimentation tank be enlarged in order that 
there may be a period of four hours’ sedimentation before the 
introduction of the chemical solution to the tannery waste is 
effected and so that four hours of contact may always be secured 
after the chemical solution has been added. 

“That duplicate sewer connections be made to the pump well 
in order to obviate any discharge of tannery waste into the 
stream; that the flow from the works to the sedimentation tanks 
should be regulated so as to render the delivery into the sedi¬ 
mentation tanks more uniform. 

“That a roughing filter with facilities for cleaning should be 
installed at the outlet of the tanks to intercept suspended matters 
not settled out of the sewage. The type hereinbefore mentioned 
might be used to advantage. A sand filter of mechanical type 
should be established as a finishing process. This secondary 
filter should be provided with facilities for cleaning and the wash 
water should be collected and evaporated on not less than 60 
pounds pressure. And, finally, the sludge from the treatment 
works should be collected and treated in the centrifugal dryer 
and be destroyed by fire.” 

In England the question of tannery sewage has, perhaps, been 
gone more thoroughly into than elsewhere, possibly on account 
of the dense population, and there the general method is about 
as follows: A series of precipitation tanks followed by filter 
beds made up of coke, coal, cinders or other cheap media, fol¬ 
lowed by a series of catch tanks, then to sewer or stream. In 
some plants the settled sewage is run over these filter beds till 
a bed becomes clogged, then this bed is cut out and allowed to 
stand for a time to become dry, when it is cleaned of surface 
accumulation, redressed with additional media and placed in 
service again. In our own experimental bed we found that the 
time of service was about three to four weeks, when by removing 
three or four inches of the surface and redressing, the bed would 
be effective again for about the same period. 

Another method sometimes used where conditions are favor¬ 
able is to plow a field into wide furrows and allow the sewage 
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to run into these furrows and slowly seep the liquids away while 
the solid matters remain. After a time the first field is put 
under cultivation and a second put into commission. 

The following extracts from a report on the sewage disposal 
system at Litchfield, England, should prove of interest, as it is 
understood this system follows closely the general method for 
the treatment of tannery sewage in that country. 

“The treatment of Litchfield sewage is one of difficulty because 
of the large amount of trade waste discharged. The system is 
of the continuous flow type. There are two sets of precipitation 
tanks of a combined capacity of 244,650 gallons. There are a 
total of twelve filters of a superficial area of 4,712 square yards, 
and a cubical content of 7,460 cubic yards. The depth of the 
filters varies from four feet to five and one-half feet. In other 
words, the twelve filter beds are about 60 x 60 feet and about 
five feet deep. 

“The medium of the filters, with one exception, is coal and 
made up as follows: One foot in depth with coal 2 inch to 1 inch 
in size, and the balance with coal l / 2 inch to *4 inch in size. One 
filter bed was made up with slag in March, 1908, as follows: 
Six inches deep with slag 2 inch to 1 inch in size, and three feet 
three inches with % inch to % inch in size. This filter has been 
worked ever since and at present shows no signs of deterioration 
or pooling. The top nine inches of the coal filter beds is being 
gradually replaced with slag, as it is found that coal is inclined 
to disintegrate when exposed on the surface. 

“The system of distribution of sewage is by means of fixed 
sprays. About 72 tons each of aluminoferric and milk of lime 
are used per annum as precipitants. The effluent is generally of 
good quality, but inclined to deteriorate when mixed with the 
brook water, with the result that a considerable quantity of 
flocculent matter and sewage fungus collects in the brook. The 
dry weather flow of sewage is at the rate of 400,000 gallons for 
24 hours, or 45 gallons per head of population. Most of the 
solid matter is removed in passing through the precipitation 
tanks. The precipitants (alum and lime) are added after the 
sewage has passed through the precipitation tanks, and conse¬ 
quently very much better results are secured than when pre- 
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cipitants are added to the raw sewage, besides saving about 75 
per cent, of the precipitants. In summer the sewage has about 
634 hours, and in winter about 10 hours in passing through the 
precipitation tanks.” 

In concluding, it might be well to remark that probably no 
system of tannery sewage disposal which shall meet the require¬ 
ments of and be passed by the state authorities, can be installed 
without considerable cost and that the operation of the same 
will prove both expensive and troublesome. It is understood that 
the English types of disposal systems, which are perhaps the 
best, give considerable annoyance and present difficulties of 
operation that requires constant vigilance both from the tanner 
and the authorities to keep them properly working, so as to 
deliver an effluent good in character to the streams. It is unfor¬ 
tunate that no general system of tannery sewage disposal has 
been passed upon by any of the states, so that a tanner is placed 
in the unfortunate position of being pressed to do something 
with his sewage, and not knowing what to do or whether it will 
be acceptable if he makes an attempt to work out the problem. 

It would seem a matter of importance that the National Asso¬ 
ciation of Tanners try, in conjunction with the state authorities 
where tanneries are numerous, to work out a general system of 
tannery sewage disposal which would be acceptable to the offi¬ 
cials, workable, and within the reasonable means of the tanner 
to install and operate with a minimum of trouble and expense. 


QUEBRACHO WOOD AND ITS SUBSTITUTES . 1 

By Clayton D. Mell and Warren D. Brush. 

Quebracho, (Quebrachia lorentzii Griseb.), a South American 
wood, yielding a valuable extract much used in the United 
States for tanning high-grade leathers, is not the only wood 
known by that name. Two other and inferior- species, As- 
pidosperma quebracho-bianco Schlecht and Aspidosperma que- 
bracho-colorado Schlecht, are called white quebracho, or “que¬ 
bracho bianco,” and red quebracho, or “quebracho Colorado,” 
1 U. S. Department of Agriculture, Forest Service—Circular 202, Henry 
S. Graves, Forester. 



482 


LEATHER CHEMISTS ASSOCIATION 


respectively. These two, however, belong to an entirely differ¬ 
ent family (Apocynaceae including the common dogbane or 
Indian hemp), from the true quebracho, which is a member 
of the sumac family (Anacardiaceae). The name quebracho is 
derived from two Portugese words, “quebrar,” meaning break, 
and “hacha,” ax, in allusion to the extreme hardness of the wood. 
At one time nearly every South American wood that quickly 
dull an ax was called quebracho, but to-day the three woods 
mentioned are the only ones of commercial importance to 
which the name is applied. This indiscriminate use of the name 
quebracho has resulted in much confusion regarding the identity, 
distribution, and uses of these woods, and the purpose of this 
circular is to give the uses and distinguishing characteristics of 
each. Throughout, the true quebracho, will be referred to simply 
as quebracho, while the two other species will be called white 
quebracho and red quebracho, respectively. 

Quebracho is found in Argentina, Bolivia, Brazil, Paraguay 
and Uruguay. It is distributed from the Andes eastward for 
approximately 500 miles, and from near the mouth of the 
Parana River northward for about 600 miles, thus growing over 
a territory of 300.000 square miles. A few writers claim that the 
Province of Santiago. Chile, once yielded quebracho, but nothing 
definite exists to show that it ever extended that far westward. 
Its commercial range is confined chiefly to northern Argentina, 
in the Provinces of Tucuman, Santiago del Estro and Santa Fe, 
and the Territories of Formosa and the Chaco and to the Chaco 
of Paraguay. It is comparatively rare in Bolivia and Uruguay, 
and in the Provinces of Salta and Jujuy. Argentina. 

At the present rate of consumption, the supply of quebracho 
appears to be practically inexhaustible. Owners of quebracho 
timber claim that an average acre yields approximately 2 tons 
of the wood. A very conservative estimate of the total possible 
yield from the areas where quebracho occurs in commercial 
quantity places it at 168,000,000 tons, while the present yearly 
consumption of the wood for all purposes is a little less than 
1,000.000 tons. The consumption, however, because of the scat¬ 
tering way in which quebracho grows, entails the cutting over 
each year of about 500,000 acres. 
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The price of quebracho lands varies greatly. In Paraguay 
they bring, as a rule, from $6,000 to $7,000 per square league 
(approximately 4,633 acres), or about $1.50 per acre, though 
some areas can be purchased for as little as from 15 to 25 cents 
per acre. In the Argentine Chaco, on the other hand, certain 
tracts near railroads or waterways sell for $2 per acre or more. 

Quebracho never grows in pure stands, but is scattered through 
open forests composed of many species. Seldom, in fact, are 
more than four or five quebracho trees found on an acre. It 
usually attains a height of from 50 to 70 feet, and a diameter 
of from 2 to 4 feet. It is neither a mountain nor a river-bottom 
tree, but grows best in the somewhat elevated stretches between 
the water courses, or in other situations with sandy soil and 
moderate atmospheric and abundant soil moisture. Its growth 
during early life is very rapid, fence posts being obtained in ten 
years, but in later life is very slow. Little is known, however, 
concerning its average rate of growth to maturity. So far it 
has been free from attack by insects. 

The heartwood of quebracho is one of the hardest, heaviest, 
and in the region of its occurrence, most durable woods 
known. Highly tempered tools are required to work 
even the young green wood, and old wood is almost as 

hard as metal. It weighs about 78 pounds per cubic 

foot, and has a specific gravity of from 1.2 to 1.4, sinking, of 

course, in water. Nine quebracho ties of the size used in Argen¬ 

tina weigh a ton. Its lasting qualities are such that, in Argen¬ 
tina, ties of the wood appear to remain indefinitely in a perfect 
state of preservation. Logs left in the woods have been found 
absolutely sound after twenty-five years. The wood contains a 
very large amount of tannin, which acts as a preservative, and 
to which its extraordinary durability has been ascribed. 

The sapwood of quebracho, forming about one-third of the 
whole, is nearly white. The heartwood, when freshly cut, is 
dark cherry-red, but becomes much darker with age. It is fine¬ 
grained and takes a beautiful polish. 

Quebracho wood is one of the principal commercial products 
of South America. Though its qualities fit it for use in many 
ways, its value for tanning extract and crossties is so great that 



484 


LEATHER CHEMISTS ASSOCIATION 


nearly the entire annual cut is put to one or the other of these 
uses. In Argentina, however, where it is commercially most im¬ 
portant, quebracho is employed for more purposes, though not 
in greater quantity, than any other wood. 

There, because it is proof against decay, it finds place in 
wharves, dry docks, and quays, and as fence posts, beams and 
cross arms. It is also used for bridge and ship building, general 
construction, furniture, and interior finish. The timber is usually 
seasoned for from two to four years before being used. 

Quebracho has been adopted throughout its range as a stand¬ 
ard crosstie timber and is gradually replacing the cast iron ties 
once common. In Argentina quebracho ties for broad-gauge 
roads are nine feet long, ten inches wide and three inches thick, 
and sell for him $2.00 to $2.50 each. The wood is so hard that 
spikes can not be driven into it, and holes must be bored clear 
through a tie for bolts to fasten the rails. About eighteen que¬ 
bracho ties are got from the average acre, a yield which appears 
small when contrasted with the forty to sixty first-class white 
oak or pine ties obtained from an acre of our native forest. The 
difference is compensated, however, when it is remembered that 
the life of a quebracho tie may be practically indefinite, while 
that of our best native ties is seldom greater than eight years. 
Practically all the quebracho cut for ties is used in South Amer¬ 
ica. Quebracho ties have been tried experimentally in the United 
States, but were found to lack resiliency and to crack badly with 
frost. The expense of boring holes for bolts was also another 
item against them. 

The heartwood of quebracho yields from 20 to 24 per cent, of 
tannin, the sapwood from 3 to 4 per cent, and the bark from 6 
to 8 per cent. It is this remarkable production, varying in differ¬ 
ent parts of the tree's range, which justifies the extensive use 
for tan extract of a wood so valuable for other purposes. The 
bark and sapwood are seldom utilized, a fact which seems to 
indicate unnecessary wastefulness, since the tannin content of 
the former is equal to that of the lower grades of our native 
tanbarks; while the content of the latter is but slightly below 
that of our native chestnut wood. 

Besides tannin, quebracho wood contains considerable, though 
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relatively small quantities of red, gambier-like coloring matter 
used as a filler. Quebracho extract does not contain enough of 
the non-tannin materials to produce by itself well-nourished 
leathers, and is therefore mixed in the proportion of i to 4, by 
weight, with other tannin material, such as the extracts of man¬ 
grove and chestnut, which are stronger in non-tannin substances. 

When cut for tan extract the trees are cleaned of their bark, 
sapwood, and branches, and then brought to the factory, where 
they are reduced to shavings or small chips. These are boiled or 
steamed to release the tannin, and the resulting fluid extract 
is evaporated to a thick paste, which, when dry, goes to the 
market in sacks or barrels. The cost of cutting quebracho logs 
and bringing them to the factory is much greater than that of 
manufacturing the extract itself. At present logs are hauled 
chiefly by ox teams to the nearest railroad or boat landing and 
from there shipped to the extract plant. It is in Paraguay, 
where quebracho trees are very scattered, that the transporta¬ 
tion of logs is most difficult and expensive. Little or no market 
exists for quebracho timber or extract there, and practically all 
of the wood is shipped to Buenos Ayres, where it is either con¬ 
sumed for extract or exported. 

Quebracho obtained from the Provinces of Santiago del Es- 
tero and Santa Fe, Argentina, is particularly rich in tannin, and 
there also the trees reach their largest size. It is chiefly in these 
Provinces that quebracho is being extensively lumbered, the out¬ 
put steadily increasing from year to year. In the Provinces of 
Salta and Jujuy, where quebracho is rare, the inhabitants prefer 
for tannin the bark of two trees. Acacia cebil Griseb, and Pipta 
denia cebil Griseb., locally known as cebil. These barks are 
exceedingly rich in tannin material, in the case of the latter, at 
least containing from 19 to 25 per cent. 

Quebracho wood and extract are now the leading exports of 
Argentina and Paraguay. Since their introduction in 1888, im¬ 
ports of these into the United States have increased steadily. In 
1910. 38 per cent, of all the tannin material used in the United 
States was quebracho. Nearly all of this came from Argentina. 
Table 1 shows the quantity and value of material imported dur¬ 
ing the fiscal years 1907 to 1910, inclusive. 
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Wood. 

Year Tona Value 

1907 . 66,810 $ 840,779 

I9°8. 48,871 612,971 

*909 ... 66,113 73 U 795 

19 10 . 80,210 1,058,647 

Extract. 

Year Pounds Value 

'907 . 76,033,584 $2,319,795 

1908 . 79,186,787 2,260,364 

I 9°9 . 102,004,981 2,740,530 

l 9 l ° . 95,183,073 3,021,902 


Quebracho wood enters the United States free of duty. A 
duty of from one-half to three-fourths of a cent per pound, 
however, is levied on the extract, which, in the new (1909) 
tariff schedule, is divided into two classes, according to its 
density or the percentage of tannin it contains. If less in density 
than 28 degrees Baume the duty is one-half cent; if greater it 
is three-fourths of a cent. Transportation from Argentina to the 
United States is so cheap that many importers bring in logs and 
extract the tannin in this country, thus saving the high import 
duty. The price of quebracho extract f. o. b. Montevideo or 
Buenos Ayres, the two principal exporting points, is from $80 
to $85 per ton, and that of logs from $14 to $20 per ton. 

SUBSTITUTES FOR QUEBRACHO. 

Both of the other woods which go to the market as que¬ 
bracho, the white and the red, yield a relatively low percentage 
of tannin, and it is therefore unlikely that they are knowingly 
substituted to any extent for the true quebracho. Often, how¬ 
ever, they may unintentionally be substituted for quebracho, 
through similarity of names. Quebracho is frequently called 
quebracho Colorado, and red quebracho is also called this, and 
often merely quebracho. White quebracho, too, goes under the 
latter name. While quebracho and red quebracho may resemble 
each other superficially, white quebracho is readily distinguished 
from either by its light color. White quebracho is commercially 
more important than the red, and in some parts of South 
America has been used as a substitute for quebracho. It yields 
a much lower percentage of tannin, but the tannin itself is not 
essentially different from that of quebracho. 
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White quebracho is common throughout the regions wher£ 
quebracho grows. It is most abundant in the wetter parts of 
northern Argentina, in the Provinces of Cordova, Santa Fe, 
Catamarce, Santiago del Estero, the southern portion of Tucu- 
man, and the Chaco. It is an evergreen tree, reaching a height 
of from 60 to 100 feet, a diameter of from 1 to 3 feet, and is 
remarkable for its erect stem and wide spreading crown. It is 
usually less bulky than quebracho, and branches nearer the 
ground, features which help to distinguish it in the forest. 

The wood is strong, hard, and very heavy (specific gravity from 
0.88 to 1.1), very close-grained, yellowish white in color, with a 
pinkish or rosy tint. It is not very durable in contact with the 
soil, yet much in demand for fence posts, rafters, flooring, rail¬ 
road trucks, crossties, cabinet work, turnery, hubs, spokes and 
cogwheels. Its dense, uniform structure makes it suitable as a 
substitute for boxwood (Buxus sempervirens L.) in wood en¬ 
graving. Unless very carefully seasoned, however, it is likely 
to warp and twist, and is said to be subject to insect attack. 

Red quebracho is also abundant throughout quebracho’s range. 
Its wood when freshly cut is red, but becomes dark brown with 
age. It is used for practically the same purposes as white que¬ 
bracho. Although in general its structural characters are sim¬ 
ilar to those of the former, it is said to be more durable in con¬ 
tact with the soil. While red quebracho may at first sight be mis¬ 
taken for quebracho, its structural characters distinguish it. 
Moreover, its commercial importance is relatively so small that 
it is seldom mixed with the other wood. 

(The circular closes with descriptions of the characteristics of 
the three woods as seen under the microscope, by means of which 
they may be distinguished.) 


REPORT OF THE INTERNATIONAL COMMISSION ON PRES¬ 
ERVATION, CURE AND DISINFECTION OF 
HIDES AND SKINS. 

Condensed from Collegium Supplement, June, 1912. 

This Commission was appointed bv the Brussels Conference. 
1908, Alfred Seymour-Jones being Chairman. There were 41 
members from 10 countries. The Commission proposed to col- 
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lect information as to the various methods of preservation, cure 
and disinfection employed all over the world, to investigate the 
methods authorized or recommended for disinfection, and to de¬ 
vise or recommend a method or methods for preservation, cure 
and disinfection of hides and skins. A list of 39 papers bearing 
on the subject is given. They include papers on the methods 
employed in England. France, Germany, Italy, Hungary, Japan, 
West Africa, New Zealand, India, East India, and Australia. 
Ten of the papers on other topics have appeared whole or in 
abstract in this Journal. 

It was the original intention to confine the work of the Com¬ 
mission to the methods used in handling the flayed hide, 
but they have found it necessary to include a study of injuries 
tc the hide of the living animal, and those due to improper flay¬ 
ing. A conference was held July 29, 1909 at which representa¬ 
tives of the various trade organizations interested in the subject 
were present. An Allied Trades Committee was organized, 
which has been working in connection with the British Board of 
Agriculture. Leaflets have been issued on the warble fly, anthrax, 
and many other topics. The Syndic at General des Cuir et des 
Peanx de France has formed an association for the destruction 
of the warble fly. This association has collected and published 
the literature of the subject. The Belgium Leather Bourse 
has published much information in regard to improved methods 
of flaying. 

The conditions of hides and skins as offered for sale are class¬ 
ified as follows; (1) Unsalted, wet and fresh from slaughter 
house, (2) lightly salted, (3) heavily salted, (4) salt brine, (5) 
sodium sulphate cured, (6) pickled, with acid and salt, (7) 
dry salted, (8) earth cured (paste), (9) flint or sun dried, 
(10) air dried. In Great Britain many hides are sent from the 
slaughter houses to the tanneries without being cured at all, and 
in some instances tanners pay to have the hides salted before 
shipment. On the continent public slaughtering is in general 
compulsory, but not in England, where private slaughtering is 
the rule. The method of flaying with a hammer is gaining favor 
on the continent. The hide is caught in a basket, in which it 
is allowed to cool before salting. It is then opened out, in some 
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instances cleansed from blood and dirt, and receives 25 per 
cent, of its weight of salt. The next hide is laid on top and 
also salted, and so on until a convenient pile is made. Most other 
countries follow the continental method of salting. 

Anhydrous sodium sulphate is being largely used as a sub¬ 
stitute for salt. It does not run away like brine, but remains in 
the hide, which swells well in the limes and liquors, which 
chlorides have a tendency to prevent. Ten to fifteen per cent, of 
the weight of the hide suffices. Some tanners object to this 
method because it alters the white weight of the hide. 

Pickling with an inorganic acid and salt is but little used for 
hides, but is much used for sheep and goat skins. It is a cheap 
method, and serves where oversea transportation or long storage 
is necessary. 

The committee of the Royal Society of Arts on Book¬ 
bindings condemned the method as producing unsound leathers. 
In many cases moulds form, which injure the skins. The 
substitution of formic acid for the mineral acid presents 
marked advantages. Skins pickled with formic acid and salt 
were sent to various parts of the world and returned, to test 
the process. In all cases they arrived in sound condition. 
Formic acid prevents the growth of mould. It forms no stable 
compound with the hide and so may be washed out. 

Earth cures are peculiar to certain northern districts of India, 
in Bengal and the Punjab. The paste, which is a local natural 
product, is neutral to litmus. It contains sodium sulphate, some 
magnesium sulphate and common salt, mixed with earthy matter 
containing calcium carbonate. In the Bombay Presidency com¬ 
mon salt is generally used. The method of curing, both with 
salt and with earth paste is to spread the hides on the ground, 
flesh up, rub on the cure, work it in with a brick, and then 
expose the hide in the sun to dry. Sometimes the hides are 
sprayed with a solution of arsenic and caustic soda as an in¬ 
secticide. In some districts wood ashes is used with salt. Many 
hides are spoiled in drying, receiving “sun-blisters” and other 
injuries. 

Methods involving drying without salt are used where salt is 
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difficult to get and where transportation is expensive. Many 
methods are used. The hide may be laid on the ground in the 
sun, flesh side up, or stretched in a frame and dried either in the 
sun or shade. Sometimes the hides are hung up by the flanks, 
and sometimes hung over poles, either side out, and dried in 
the sun or in the shade. When dried in the sun, the surface 
drying first forms a horny covering through which moisture 
escapes slowly, and the interior is often injured by being over¬ 
heated while moist. Thus “blisters” are caused, which do not 
appear until the hide is soaked. Insects also cause much 
trouble. It is difficult to detect defects in dried hides. One method 
used in India involves leaving much flesh adhering, then slash¬ 
ing this with a knife to promote drying. The cuts often pene¬ 
trate to the hide, causing serious injury which does not show 
until the hide is fleshed in the tannery. Dried hides and skins 
have often been known to convey disease, most frequently an¬ 
thrax. 

In Japan the hides are first washed, then spread flesh side 
up on a low platform. On each hide is spread from 7 to 10 
pounds of salt, and they are thus piled to a depth of 4 feet, 
being left in pile for three days before shipment to the tannery. 
If they must be kept longer, a second salting is given, 10 to 12 
pounds of salt per hide being used. Korean hides are usually 
sun-dried. 

The Commission recommend that hides be cured by piling 
with salt or sodium sulphate, after being washed. Drying is 
condemned, as also pickling with mineral acids and all forms of 
earth cures. The use of salt which has been used and swept or 
shaken off from other hides, is condemned. For denaturing salt, 
10 per cent, sodium sulphate, 1 per cent, naphthaline and one- 
60th of one per cent, bichromate of potash is recommended. 

No instance of the conveying of disease by wet-salted hides 
has been confirmed, but it has been suspected that foot-and- 
mouth disease was so conveyed. The conveyance of anthrax by 
dry hides has been abundantly proved. Three methods of dis¬ 
infection were put forward by the United States Government 
a few years ago; (1) immersion in a one-tenth per cent, bi- 
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chloride of mercury solution for one-half hour; (2) immersion 
in 5 per cent, carbolic acid for one-half hour: (3) by exposure 
to S 0 2 for six hours in a closed room, hides hung separately, 
four pounds of sulphur being burned per 1,000 cubic feet of 
room capacity. None of these methods is satisfactory. Neither 
5 per cent, carbolic acid nor SO a kills anthrax spores, and 
mercuric chloride is precipitated in the presence of hide sub¬ 
stance and so rendered ineffective. J. H. Yocum has suggested 
the use of mercuric chloride in a saturated solution of com¬ 
mon salt as a means of sterilization. (See this Journal, Vol. 
V, pp. 507-10). This conbination originally suggested by Blum- 
berg and later employed by Von Esmarch, Kuebler and Lafar 
to prevent the formation of albuminates in the presence of mer¬ 
curic chloride, is effective in sterilizing anthrax spores in from 
3 to 8 hours when one per cent of bichloride is present. This 
percentage is dangerous and inadmissible. Mr. Yocum does not 
support his claims for this method with definite evidence. The 
commission recommends that this method be tried, and they be¬ 
lieve than one part of bichloride to 5,000 of saturated salt so¬ 
lution should be sufficient. The formic-mercury process of Mr. 
Alfred Seymour-Jones (See this Journal, Vol. VI, pp. 85-100) 
has been exhaustively tested, bacteriologically and commercially, 
and has been found efficient. The dry hides are soaked in a 
one-half per cent, to 1 per cent, solution of formic acid contain¬ 
ing 0.02 per cent, mercury bichloride for 24 hours, and then 
placed in brine. The acid prevents the formation of insoluble 
albuminates, and no injury to the hides results. The commis¬ 
sion recommend that the process be applied to dry hides at the 
port of shipment, and that the hides be then shipped in the wet- 
salted condition. The cost is not more than yy 2 cents per hide. 
The process has been tested by Dr. Constant W. Ponder, Prof. 
Procter, Dr. Stiasny and Dr. J. G. Parker. Parker finds that 
dry hides soaked with formic acid give a higher yield of leather 
than those soaked by the ordinary methods. Dr. Becker, of 
Frankfurt, has had success in killing anthrax spores with mus¬ 
tard oil. Professors Schattenfroh and Kohnstein of Vienna re¬ 
port success with a 2 per cent HC1, 10 per cent, salt solution at 
40 degrees C. In the hands of some other experimenters this 
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method has not been successful, and it is open to the general 
objection that mineral acids are apt to injure the skins. 

Report on Salt Stains. By Dr. Georges Abt. 

(The substance of this report is embraced in a fuller report 
from Dr. Abt given in the following paper). 

The last four pages of the report of the Commission are de¬ 
voted to a summary of the recommendations distributed through 
the body of the report. 


THE ORIGIN OF SALT STAINS . 1 

By Dr. Georges Abt. 

Hides which have been cured with salt often show stains, and 
are thereby depreciated in value. Although these stains are all 
attributed to the salting, they are probably of various origin 
as well as various in appearance. I have been led to this unex¬ 
pected conclusion in studying a group of these stains on calf¬ 
skins from four sources. In the skin with the hair on, there 
appear on the flesh side small rust colored spots, with the 
consistency of a damp crust. After unhairing, they show on 
the grain, where they form slightly raised designs of festoon 
shapes, slightly yellow in color, and during tannage the color 
becomes gray-black or dark brown. 

In an important hide-warehouse these stains appeared with 
regularity, despite all the minute care taken in salting. Two 
years elapsed, and at the exact time when salt from a new 
source was procured, the stains disappeared or became so rare 
as to be unnoticed. The analysis of the new salt differed from 
the old in one point. The latter contained about 4 per cent, of 
calcium sulphate, mainly in the form of concretions known to the 
salt trade as grains of “schlott” comprising one molecule of 
calcium sulphate to one of sodium sulphate. Examining a pile 
of stained skins, I have found many of these grains, adhering to 
1 LaHalle aux Cuirs y July 28, 1912. 
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the spots. They are often sunk in small depressions, surrounded 
by a little brown material and stuck to the hide. These grains, 
taken from the spots, contain 21 per cent, of organic matter, 
traces of iron, and phosphoric acid, (about 4 per cent P 2 O s )- 
The analysis of the surface layers of the skins themselves gave 
the following figures for 100 parts of dry matter. 

Insoluble Part. 


SOj PjO.s Ca 

Stains. 2.27 6.83 6.15 

Parts not stained. 0.95 0.35 0.57 

Soluble Part. 

Stains. 0.86 0.34 0.45 

Part not stained-.... o 65 o. 18 o. 19 


Skins tanned with sumac, and stained on the the grain, from 
an entirely different source contained as follows:— 


A— 

SO a » P 2 0 5 Ca 

Stained. 0.67 0.360 0.63 

Not stained. 0.99 0.007 0.21 

fi- 

St ained . 0.60 0.270 ' 0.47 

Not stained. 0.66 0.022 0.20 

C— 

Stained. not det. o 320 0.47 

Not stained. not det. 0.057 0.19 


The stains were always exceptionally rich in phosphoric acid 
and in calcium while the whole skin, tanned or untanned, con¬ 
tained an abnormal amount of sulphuric acid. This phos¬ 
phoric acid can hardly be assigned to any other origin than the 
nucleic acid of the nuclei of the epidermal cells and hair fol¬ 
licles. The skin with the hair on contains from 0.45 to 0.56 per 
cent, of P 2 0 5 in this form. But, by autolysis or the action of mi¬ 
cro-organisms, this phosphoric acid is detached from its organic 
combination and passes into the state of a soluble phosphate, 
phosphate of ammonia no doubt. I have found in skin almost 
fresh 36.7 per cent, of the phosphorus present to be in the soluble 
state, against 78.5 per cent, in an overheated skin and 66 per 
cent, in a skin preserved in salt. Under normal conditions 
the skins are relieved of the soluble phosphates in the soaks, 
1 With a deduction of 0.2 per cent., representing approximately the sul¬ 
phur normal to the hide. 
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and the organic phosphates are removed with other organic ma¬ 
terial in the process of preparation for tannage. But if the 
salt contains calcium sulphate, this reacts with the ammonium 
phosphate to produce insoluble calcium phosphate. The sulphate 
of ammonia formed diffuses itself through the skin. Its pres¬ 
ence may be directly determined, proving that this reaction 
actually takes place. If a large piece of skin, partially stained, 
be divided and one part ashed alone and the other with addi¬ 
tion of sodium carbonate, and the S 0 3 determined in the ash, a 
difference of 21.7 per cent, in the amounts is shown, due to 
the volatilization of a part of the SO a in the former case. 

Sometimes on skins tanned with chrome, (one bath), many 
small green salt stains appear on the flesh side. On treating 
tricalcium phosphate in slight excess with basic chromium chlor¬ 
ide, I have obtained the complete precipitation of the chrome, 
half as phosphate and half as oxide, the color of the precipitate 
being exactly that of the spots. 

There is such a concordance among these facts that the in¬ 
fluence of calcium sulphate or phosphate on the formation of 
the stains cannot be denied. It is confirmed by experiments 
which I have made to reproduce these stains. Among many 
trials, only those have succeeded in which I have provoked the 
precipitation of calcium phosphate on one side or the other of 
the skin. 

It is, however, difficult to imagine by what reactions phosphate 
of calcium, a salt in itself colorless, and which would not appear 
capable of energetic action on the skin, determines the appear¬ 
ance of the stains. They are without doubt the product of com¬ 
plex phenomena in which are concerned traces of salts of iron, 
(which are always present in the stains), and also bacterial pro¬ 
cesses, but I have not yet clearly and precisely defined the role of 
these two factors. 

There are certainly two kinds of salt stains and perhaps more. 
What precedes concerns only one kind. These stains, besides 
calcium phosphate contain traces of salts of iron. But if one 
studies the question further he is led to a contradiction. The 
stained tissues always give the reaction for iron with greater 
intensity than the neighboring unstained tissues, but if the 



the; origin of salt stains 


495 


quantity of iron in the two parts be determined, it is found 
practically the same. This proportion is very small. Of the 
whole thickness, the proportion is abount o.oi per cent, 
while the superficial layer on the flesh side has ten 
times as much. These quantities are greater than those carried 
by salt, sea salt and rock salt being practically identical. The 
excess is perhaps due to accidental contacts and to blood. 

The problem is therefore as follows: How does the same 
quantity of iron produce stains in one place and not in another? 
The iron exists on the surface of the skin in an insoluble condi¬ 
tion. It stains when it has been carried into solution, which 
diffuses over a limited range, and is again precipitated in small 
colored spots. Stains of the same color and extent, may be 
produced with equivalent quantities of very small crystals of 
iron alum, or iron chloride. How does the solubilization come 
about? The only hypothesis which explains the localization in 
the neighborhood of the grains of calcium sulphate is that the 
iron, in the state of insoluble ferrous carbonate, is dissolved by 
the ammonium sulphate, the formation of which in the neighbor¬ 
hood of these grains has been demonstrated. The study of the 
solubility of ferrous carbonate in solutions of ammonium sul¬ 
phate has proved that the concentration of the sulphate of am¬ 
monia is not sufficient except on the surface of the stains. But 
one cannot produce a stain by using traces of ferrous carbonate 
and crystals of ammonium sulphate. The iron seems to be too 
widely scattered, perhaps because the quantity of ammonium 
sulphate added is too great. This lack of success is the only 
objection to the hypothesis which has been stated. It is one of 
the reasons why the cooperation of bacteria in the production of 
the stains seems probable. 

The best argument in favor of bacterial action is that the re¬ 
actions by which chemical agents alone can produce great 
changes in the skin remain very obscure. It is necessary to add 
that the intervention of bacteria is not much more easy to com¬ 
prehend. It has been remarked that the stains occur chiefly in 
summer, that they appear after some time, and that they de¬ 
mand a certain degree of dampness in the skin. The same con¬ 
ditions would favor certain chemical reactions. 
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In every case, cuts made in the stained skin and leather show 
(i) that the bacteria have not penetrated to the interior of the 
tissues, (2) that even when the grain is much altered, the super¬ 
ficial hyaline layer remains intact. Bacteria have been isolated 
from six groups of stains. The species are generally the same 
as those found on sound hides. It has been impossible to see 
how the precipitation of calcium phosphate can have any con¬ 
nection with these bacteria. 

Many species are capable of energetic action on hide. But 
which of the products of this action contribute to the stains? 
Perhaps ammonia, in precipitating the soluble salts of iron, per¬ 
haps carbon dioxide, which may contribute to the solubilization 
of the iron. Perhaps the colored products are derived from 
phenolic substances, the latter being derived from chemical 
change in the hide. The participation of no one of these agents 
in the formation of the stains has been shown with the same cer¬ 
tainty as the role of sulphate of lime. 

All these results are confirmed by the experimental reproduc¬ 
tion of stains which has been realized in three series of experi¬ 
ments: first, on the flesh side of skin with the hair on, by de¬ 
positing grains o I sulphate of calcium and crystals of phosphate 
of ammonia; second, on the hair side of the skin with drops 
of solution of phosphate of ammonia and calcium chloride; 
third, on the grain of unhaired skin with phosphate of ammonia 
in solution and either powdered sulphate of lime or a solution 
of calcium chloride. The addition of traces of ferrous carbonate 
favored the production of stains, principally on the grain, and in¬ 
fluenced the color. All these stains behaved like natural stains 
throughout all the tanning processes. 

As to the second type of stains, they extend less deeply into the 
thickness of the hide, otherwise they are only visible on 
the grain. This is perfectly smooth without swelling or 
folding. These stains do not contain phosphate of lime 
but are about 30 per cent, richer in iron that the nearby 
parts. Perhaps they are merely due to the formation of soluble 
ferrous bicarbonate in consequence of microbic fermentation. 
But the matter has not been sufficiently studied to establish very 
firmly this hypothesis. 
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What is the relative frequence of these two sorts of stains? 
The first have been met with on calf skins from four different 
sources; the second only on horse-hides at one tannery. An¬ 
alysis of the skins would easily show whether the stains belonged 
to one class or the other. 

It would seem that rock salt contains sulphate of calcium 
more often, at least in the form of grains, than sea salt. How¬ 
ever, rock salts have been examined which were exempt from' 
it. and sea salt also contains a little sulphate of calcium. It is 
enough that it be gathered into small spots to form stains. Finally 
it is necessary, in order that a salt containing calcium sulphate 
may produce stains that the different conditions be brought to¬ 
gether. Some of these conditions have been brought to light, 
perhaps not all. With regard to stains of the second type, 
it appears useful to clean the blood off the skins, to salt suf¬ 
ficiently, to avoid an excess of dampness. Experiments should 
also be made on the addition of weak antiseptic salts. 


ABSTRACTS. 

Meeting of the German Section, I. A. L. T. C., June 16, 1912, at Frank¬ 
furt. Collegium, 507, pp. 258-266. The new form of Collegium was 
discussed, and it was suggested that articles in it be printed in all three 
languages. The Editor replied that the cost would be prohibitive. He 
promised, however, to make an index at the end of the year giving 
titles of papers in all three languages. Dr. Paessler reported on Sugar 
Content of Tanning Materials and Extracts. He remarked that Von 
Schroeder’s method estimates the various grape-sugars, not materials 
like cane-sugar. It is important to be able to estimate these, not only 
because they contribute to the formation of acid in the liquors, but 
because their presence may indicate adulteration of extracts with 
molasses. Oak bark, valonia and myrobalans contain no cane-sugar-like 
materials. Pine and spruce bark have more than others. The speaker 
said that the proportion of tannin to non-tans in an extract, and also 
the proportion of grape-sugar-like substances to those of the cane sugar 
class depend not only on the nature of the raw material but on the 
method of extraction. This is especially true of chestnut extracts. High 
pressure and temperature during extraction tend to raise the non-tan 
and sugar content of the extract. Experiments with mallet-bark extracts 
showed that leather tanned with extract having high non-tan content 
was darker, and somewhat woody in texture. 



498 


LEATHER CHEMISTS ASSOCIATION 


The Adulteration of Tanning Extracts with Sulphite-Cellulose Extract 
was discussed by Dr. Paessler. In his experience, cellulose extract alone 
does not produce in general a usable leather. Various hides and skins 
were tried, and only in one instance, where the tannage was continued 
for more than a year, was the result like leather in character. This 
leather was, however, soft and flabby and gave a very low yield, lower 
than sulphited quebracho under similar conditions. It is difficult to tell, 
in the case of mixtures of cellulose with other vegetable extracts whether 
the tanning effect is wholly due to the other material or whether the 
cellulose helps. Exact researches are being carried out at the Freiberg 
Institute to test the Procter and Hirst anilin and HC 1 reaction for the 
detection of sulphite-cellulose extract. It has been shown that in order 
to obtain dependable results it is necessary to follow accurately the 
directions given by Procter and Hirst (see this J., Vol. IV, p. 147) in 
regard to the proportion of anilin and HC 1 . In the absence of cellulose 
extract, the reaction gives negative results, even when quebracho wood 
was extracted 12 hours at 2 atmospheres pressure without bisulphite, 
or 5 hours at the same pressure with 4 per cent, bisulphite. The reaction 
takes place when the extraction is carried out with the bisulphite at 
6 atmospheres, but this condition is never realized in practice. Careful 
use of this method suffices therefore to detect cellulose adulteration. 
Experiments showed that anilin hydrochloride could not be used instead 
of anilin and free hydrochloric acid, a precipitate forming in the absence 
of sulphite-cellulose extract. The speaker remarked that small per¬ 
centages of sulphite-cellulose are very deceptive. Dr. Becker objected 
to the word adulteration as applied to mixtures of tanning extracts with 
sulphite-cellulose, since such mixtures are useful and legitimate. Dr. 
Parker remarked that when extracts are made from dead or decayed 
wood, they may give the Procter-Hirst reaction in the absence of sul¬ 
phite-cellulose. Several speakers cited instances of good leather made 
with mixtures containing sulphite-cellulose extract. 

Mr. Kallab described his apparatus for testing the effect of light on 
dyed and natural leathers. Sunlight is concentrated on the sample by a 
lens, which is moved by clockwork so as to keep the light on the same 
spot for several hours. 

The Analysis of Sulphonated Oils as Used in the Tannery. U. J. Thuau. 
Collegium, 507, pp. 280-4. Paper read before the French Section, I. A. 
L. T. C.. May 25, 1912. Oils which have been treated to a greater or 
less extent with sulphuric acid are generally called sulphonated or sul- 
phated oils. These include neats-foot, olive, castor, and some other 
saponifiable oils. They are finding a rapidly increasing use in connec¬ 
tion with both chrome and vegetable tannage. When sole leather is 
made by tanning partly in vats and finishing in a drum, there is a great 
advantage in adding to the liquor in the drum some mineral oil to which 
has been added sulphoricinate of soda (sulphonated castor oil). The 
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sulphonated oil dissolves in water, and this solution mixes in all propor¬ 
tions with mineral oil. In the presence of the sulphonated oil, the 
mineral oil is able to penetrate the leather to a small extent, and without 
diminishing its firmness enables it to retain a certain amount of moisture 
in the interior and so prevents cracking. Certain very hygroscopic 
mineral salts have this effect also, but they load the leather undesirably. 
Another purpose is served by the presence of the mineral oil and sul¬ 
phonated oil. It facilitates the penetration of the tannin, and also by 
oiling the outside of the leather, diminishes the friction against the drum. 
To 200 gallons of liquor at from io° to 15 0 Be, 40 pounds of mineral 
oil and one pound sulphonated castor oil (50 per cent, water) may be 
added. 

The retannage of sole leather in a drum with special decolorized 
extracts is now much practiced. In this work, some sulphonated castor 
oil is put into the wheel either at the beginning or a half hour before 
the close of the process. The soluble oil penetrates the leather and serves 
two purposes. It prevents the grain from cracking (which is always 
to be feared when the rendement is pushed very high), and bleaches the 
surface of the leather. It also prevents the uncombined tannin in the 
leather from oxidizing in the process of drying. Sulphonated oil may 
also be used to advantage after rolling, a very light coat (50 per cent, 
water) being brushed over the grain before hanging up to dry. Some¬ 
times a mixture of equal parts light colored mineral oil and 50 per cent, 
solution of sulphonated oil is used in this manner. 

The tannage of upper leathers may be finished in the drum; 40 pounds 
fish oil emulsified with 2 pounds sulphontaed castor oil is added to 100 
gallons of liquor of io° to 50° Be, which is often half quebracho and half 
chestnut. Leather so tanned has a very pleasing soft “feel.*’ Good 
results are obtained by stuffing small tanned skins, such as sheep, with 
a mixture of refined mineral oil and sulphonated castor or neats-foot oil. 
A good mixture is: 50 pounds sulphonated neats-foot oil, 50 pounds water 
and 25 pounds mineral oil. 

Sulphonated oils are extensively used in fat-liquoring chrome leathers. 
They have a serious disadvantage in the case of leather to be used in 
combination with rubber, for while the leather will stand the tempera¬ 
ture necessary to vulcanize the rubber, sulphonated oils are liable to be 
decomposed at this temperature (150° C., 300° F.). For use with chrome 
leathers, any animal oil capable of furnishing with sulphuric acid oxy- 
stearic-sulphuric acids is suitable. Neats-foot oil is particularly satis¬ 
factory. It should be sulphonated completely, so that after neutralization 
it is almost solid, and will keep for months. Five or six pounds of this 
thick material are enough for 100 pounds of leather. This is dissolved 
like soap m boiling water, or better in an emulsifying apparatus. It 
should be drummed into the leather at a temperature from 55 0 to 6o° C. 
(i30°-i40° F.). This fills the leather well and does not spew. 

Good results are obtained by mixing sulphonated neats-foot and castor 
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oils with other oils, either before or after sulphonation. According to 
some writers, sulphonated castor oil, or sulphoricinate of soda, is a sul¬ 
phuric acid ether of a non-saturated fatty acid. This may explain the 
fact that it is capable of fixing much oxygen, and in consequence of this 
action prevents oxidation of tannin on the surface of the leather. To 
sulphonate castor oil, a very thin stream of sulphuric acid (66° Be) is 
poured into the cold oil, which is kept in motion by a mechanical stirrer. 
An excess of acid must be used; about 20 per cent, as much total acid 
as oil is a good proportion. The temperature rises a little and there is a 
slight liberation of SO?. After some hours, cold water 1 is added, and 
afterward the aqueous layer is drawn off. Repetition of this process 
removes most of the excess of acid. The residue may be neutralized by 
ammonia or soda, producing sulpho-ricinate of ammonia or soda. The 
process for sulphonation of neats-foot oil is essentially the same, except 
that in preparing the thick product for fat-liquoring chrome leather the 
temperature should be above 6o° C. (140° F.) both during sulphonation 
and neutralization. 

Analysis of Sulphonated Oils .—The most important point is the pro¬ 
portion of sulphated fatty acids. Five to ten grams of the sulphonated 
oil are placed in a long flask of thick glass, capable of being hermetically 
sealed so as to withstand heavy pressure. Twenty-five cc. pure JdCl and 
25 cc. water are added. The flask is now heated to 140° or 150° C- 
(284°-302° F.), either in an air-oven or on an oil-bath. After an hour 
the flask is taken out and allowed to cool. About 50 cc. of water are 
added. The whole is then filtered, the fatty acids remaining on the 
filter. The sulphuric acid is determined in the filtrate by the customary 
method with BaCh. The molecular weights of oxy-stearic-sulphuric 
acid and ricinic-sulphuric acid being 380 and 378 respectively, that is to 
say, nearly equal, it will suffice in order to find the proportion of sul¬ 
phuric fatty acid, to multiply the figures for sulphuric acid found, and 
the per cent, of oil, by 4.738. In sulpho-ricinate of soda, (50 per cent, 
water), this content of sulphuric fatty acids varies between 15 and 20 
per cent. If there is free sulphuric acid, it must be titrated separately 
and deducted from the total determined as above. To determine this 
free sulphuric acid, the sulphonated oil is treated with soda, ashed, and 
the Na-SCL determined in the ash. To determine the total fatty matter, 
weigh 4 gr. sulphonated oil into a tared dish, dilute with 20 cc. water, 
and if the liquid is cloudy, add phenolphthalein and clear by adding 
ammonia to feeble alkaline reaction. Dilute 15 cc. of H 2 SO« with an 
equal volume of water and add, also 6-8 gr. stearic acid, and boil until 
clear. Cool. Detach the cake composed of fatty matter and stearic 
acid; dry and weigh it. Deduct the stearic acid added, to find the total 
fatty matter. In reporting results, it must not be forgotten that the 
sulphuric fatty acids are a part of the total fatty matter. A sample 

1 The author does not mention the addition of salt with this added water, which in 
my experience has seemed necessary to prevent the oil from dissolving in the water.— Ed 
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analysis gave: Water and volatile matter (ammonia), 53.6 per cent.; 
ash, 0.6 per cent.; sulphuric fatty acids, 16.3 per cent.; neutral oil, 29.5 
per cent. 

Butyric Acid in the Tannery. Theodor Salomon, instructor in the 
Vienna Research Station. Collegium, No. 507, pp. 284-7. The property 
of butyric acid of forming very soluble lime compounds, and the mild 
action which it exerts on the hide have long recommended it as a delim- 
ing agent. Only recently has its price, in consequence of Dr. Effront’s 
process, been reduced to such a point that it may be used economically in 
the tannery. There have been differences of opinion in regard to its 
use, some authorities holding that it dissolves a relatively large amount 
of hide substance, and is therefore not economical. Experiments carried 
out at the Vienna Research Institute show that this opinion is unfounded. 
Butyric acid, at the concentrations used in the deliming process and at a 
temperature under 30° C. (86° F.) works with certainty, neutralizing the 
lime without bad effect on the grain. Heavy hides in pits require 15 
hours, which may be much reduced by the use of drums or paddle wheels. 
White hide delimed with butyric acid shows a pliant and yet firm texture, 
may be split thin, and used in the manufacture of articles requiring a 
close firm grain. Because of its favorable influence on texture and grain, 
butyric acid is used in pickling hides for chrome tannage. 

The principal objection to the use of butyric acid has been a supposed 
bad influence on quality and rendement due to solvent effect on the hide 
substance. The acid has but a feeble swelling effect, and the following 
experiments show that it does not dissolve hide substance to an appre¬ 
ciable extent. Buffalo hides were used, being treated with acid of vari¬ 
ous concentrations for periods of from 7 to 48 hours. 


Concentration of 
butyric acid 
per cent. 

Time 

hours 

Dissolve nitrogeuous 
substance 
per cent. 

0.5 

7 

0.0“ 

0.8 

7 

0.07 

1.2 

7 

0.10 

0.5 

30 

0.075 

0.8 

30 

O.09 

1.2 

30 

0.13 

0.5 

48 

0.10 

0.8 

48 

0.10 

1.2 

48 

O.II 


The dissolved material is purposely called nitrogenous substance, and 
not hide substance. It seems to be due to a compound of lime with 
albumen, not soluble in water but easily dissolved by acid, formed in the 
liming process and carried over into the bate adhering to the grain. 
Even supposing this nitrogenous material to be hide substance, 0.13 per 
cent, is an insignificant amount. 
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Another series of experiments used deer-hide: 0.5 per cent, butyric 
acid dissolved in 6 hours from a hide previously delimed with hydro¬ 
chloric acid 0.09 per cent, nitrogenous material; 0.8 per cent, butyric 
acid in 30 hours dissolved 0.10 per cent, nitrogenous material from a 
hide simply washed from the limes; 1.2 per cent, butyric acid dissolved 
in 48 hours from a hide washed from the limes 0.11 per cent, nitro¬ 
genous substance. It is thus shown that the acid behaves similarly toward 
firm hides and those with loose texture. 

In another series, hides were subjected for 6 days to the action of 
water, butyric acid, hydrochloric acid, formic acid and sulphuric acid. 
The butyric acid was an 0.8 per cent, solution, and the others of a 
strength equivalent to that. The quantities of dissolved nitrogenous 
material were, respectively, 0.45 per cent., 0.20 per cent., 0.18 per cent., 
0.36 per cent., 0.60 per cent. 

It has been shown that butyric acid acts unfavorably toward the growth 
of moulds, and so is a partial antiseptic. When the fermentation of the 
bran bate goes wrong, and butyric acid fermentation replaces the usual 
lactic acid fermentation, the hides are injured. This injury has been 
charged to the butyric acid, which is quite unjust, as it is due to the fer¬ 
mentation whose final product is butyric acid. No such result is charge¬ 
able to ready-prepared butyric acid. L. B. 

Tannin. K. Feist. Berichte, i9 I2 > 45 , 1493-5- In connection with the 
recent work of Fischer and Freudenberg (/. S. C. /., 1912, 503), the 
author points out that he showed in 1908 that Turkish gall nuts contain 
a crystalline compound (glucogallic acid), which on hydrolysis yields 
one molecule each of gallic acid and glucose. The same compound was 
also isolated from commercial tannins of similar origin. The glucose 
content of tannin is, however, not due entirely to glucogallic acid, for 
tannin which has been freed from the latter compound as far as possible 
by extraction still yields glucose on hydrolysis. In the hydrolysis of 
tannin the chief quantity of gallic acid is produced readily, but a smaller 
portion is obtained only with difficulty; possibly glucogallic acid is pres¬ 
ent in the tannin molecule, together with other molecules of gallic acid 
in ester-like combination. The failure of Nierenstein (Chem. Zeit., 1909, 
126) to obtain glucose on hydrolysis of tannin was probably due to the 
method employed, glucose being decomposed on boiling with alkaline 
solutions. The methods of purifying tannin used by Fischer and Freuden¬ 
berg ( loc . cit.) would not remove the whole of the glucogallic acid. 

A. S. in /. S. C. /. 

Constitution of Tannin. R. J. Manning and M. Nierenstein. Berichte , 
*9 I2 > 45- 1546-51. Fischer and Freudenberg ( Ber ., 1912, 915-35; /. S. C. /., 
1912, 503; this J.. 1912, 390) found that carefully purified specimens of 
Kahlbaum’s tannin and of Merck’s tannin yielded 7-8 per cent, of glucose 
on hydrolysis, and concluded that tannin is a pentadigalloyl-glucose. 
Manning, (J. Am. Chem. Soc ., 1910, 1312-190; this J., 1910, 573-81), using 
a specimen of Schering’s tannin purified by Walden’s method ( Annalen, 
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90, 340), prepared therefrom a pentaethyl ester of pentagalloyl glucoside, 
and concluded that tannin is a pentagalloyl glucoside. The authors now 
confirm a previous statement of Nierenstein (Chem. Zeit., 1909, 34, 126), 
that Tanninum levissimum purissimum (Schering) yields no glucose on 
hydrolysis with alkali, and consider that the general glucoside character 
of tannin is not established. Experiments are described showing the 
diminution of the optical activity of tannin when its aqueous solution is 
boiled in a current of hydrogen. This is considered to be due to the 
transformation of a polydigalloyl-leucodigallic anhydride into the cor¬ 
responding acid of weaker optical activity. In accord with this view is 
the fact that a diminution of optical activity is also observed on treating 
tannin solution with a drop of pyridine, for Nierenstein ( Annalen , 1912, 
388, 252) has shown that polydigalloyl-leucodigallic anhydride is con¬ 
verted into the acid by pyridine. A. S. in J. S. C. I. 

Chemistry and Analysis of Fats for 1911. \V. Fahrion. Zeit. angew. 
Chem., 1912 [25], 870. Bibliography. —J. Marcusson: Laboratoriumsbuch 
fur die. Industrie der Oele und Fette. W. Fahrion: Die Chemie der 
trockenden Oele. Ubbelohde-Goldschmidt: Handbuch der Chemie und 
Technologie der Oele und Fette, Bd. Ill, Abth. 2. J. Leimdorfer: 
Beitrage zur Technologie der Seife auf kolloidchemischer Grundlage. 
Analysis. —The use of trichlorethylene for extraction is' established. 
According to A. E. Outerbridge (Chem. Rrsue, 18. 305), the fluorescence 
of mineral oils may be intensified by the electric light so that 1 per cent, 
may be detected in fat oils; debloomed oils also become fluorescent. 
Meyer and Eckert (Chem. Zentralbl., 1911, I, 742) use lithium hydroxide 
for saponification; the soap solutions do not gelatinize and filter easily. 
As an indicator in the saponification of dark fats and residues, J. Mar¬ 
cusson (Zeit. angew. Chem. [24], 1297) recommends a mixture of 3 cc. 
1 per cent, phenolphthalein, 3 cc. of 3 per cent, alkali blue (alcohol solu¬ 
tion). P. Falciola (Chem. Zentralbl., 1911, I, 382) separates solid and 
liquid fatty acids by saturation in etherial solution with NH S gas, evap¬ 
orating and extracting the residue at o° with alcoholic NH 3 , when only 
the salts of the liquid acid go into solution. (The reporter [Fahrion] 
does not regard this method as exact, for he himself has shown that 
ammon. stearate and palmitate are not insoluble in cold alcohol.) E. 
Erdmann (Chem. Zentralbl., 1911, II, 1677) separates oleic, linolic and 
linolenic acids by fractional crystallization of their zinc salts from 
alcohol; the oleate is difficultly soluble, the linolate easier, the linolenate 
easiest. P. Werner (Dissertation, Berlin, 1911) made a series of labo¬ 
rious experiments in the endeavor to utilize the new reactions of choles- 
terin and phytosterin for the detection of small amounts of animal fats 
in vegetable oils, but with negative results. Soaps. —The use of soap 
powder and liquid soaps is increasing. Petroleum hydrocarbons are 
merely mechanical constituents in soaps and cannot exceed 10 per cent. 
Shukoff and Schestakoff (Chem. Ztg., 35, 1027) found the efficient cleans- 
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ing power of soaps in the following order: tallow soap (maximum), 
liquid vegetable oil and olein soaps, cocoanut and palmnut oil soaps, 
resin soap. The most favorable concentration is 0.2 to 04 per cent. 
Wittels and Welwart (Seifensieder Ztg., 38, 395) have investigated dress¬ 
ing oils. Those which are not sensitive to hard water such as monopol 
soap, contain more organic combined H»SOi and more alkali. They are 
less sensitive to acids and their solutions are not pptd. by mg. salts. 
They also have a high solvent action upon hydrocarbons. They may 
often contain mineral oils, n6r is their solubility in water a proof to the 
contrary. W. J. K. 


PATENTS. 

Oil-testing Machine. British Patent No. 7,616. Oelwerke Stern- 
Son neborn, Hamburg, Germany. 

Buffing Roll. British Patent No. 7,317. \Y. H. Staynes, Leicester, 

England. 

Leather Manufacture. British Patent No. 7,091. Chemisch-Tech- 
nologische Studienges, Hersfeld, Germany. 

The water that is absorbed by skins in the usual preliminary soaking, 
liming, bating, etc., is removed by means of alcohol, acetone, or other 
water-displacing agent, and the tanning is completed with a solution of 
a tanning agent in a water-displacing agent. As an example, the wet 
skins are soaked for 24 hours in alcohol of 50-60 per cent, strength and 
the adhering liquid is removed as far as possible without great pressure. 
Successive immersions for 24 hours are then made in alcohol of 70, 80, 
90, and 96 per cent., six to eight changes usually sufficing. The skins 
are then dried below 40° C., and are tanned in a mixture of extract in 
alcohol of 96 per cent, strength. The skins are subjected to pressure 
occasionally during the tannage, which is completed within six hours. 
A final treatment in an aqueous tanning solution may be employed. 

Leather-Glazing Machine. British Patent No. 7,068. W. B. Turner. 
Melrose, Mass. 

Processes and Materials for Treating Hides and Skins. British Patents 
Nos. 6,795 and 6,796. J. Forster, Warrington, England. These patents 
relate to a method of leaching in which water flows on to nearly spent 
material, and the liquor is drawn off from the new material, but instead 
of employing the usual method of rotation, the flow of liquid is through a 
fixed circuit, and each time a leach is pitched, all the other leaches are 
stepped up by transferring the material from each one to that next in the 
series. It is proposed to do this by having the material in a cage, and 
lifting and dumping the cage bodily. The second patent covers the 
method of tanning by which successively stronger liquors are used. The 
liquors flow by gravity from one pit to the next, while the hides must 
be moved. 
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NINTH ANNUAL MEETING. 

The ninth annual convention of the American Leather Chem¬ 
ists Association will be held in Washington, D. C., December 
5 , 6 and 7 , 1912 . H. C. Rbbd, 

Secretary. 

THE REACTION BETWEEN SODIUM THIOSULPHATE AND A 
MIXTURE OF POTASSIUM BICHROMATE AND SUL¬ 
PHURIC ACID. A CONTRIBUTION TO THE 
CHEMISTRY OF CHROME TANNAGE.* 

By Prof. Edmund Stiasny and B. M. Das. 

Introduction .—In the so-called two-bath chrome tannage the 
hides or skins are first treated with a solution of potassium bi¬ 
chromate containing various amounts of mineral acid; the bi¬ 
chromate acid which is taken up by the hide is subsequently re¬ 
duced in a second bath, the reducing agent being in nearly all 
practical cases sodium thiosulphate. The products of reduction 
are basic chromium sulphates, and it has been shown in a previous 
paper 1 that even by the use of hydrochloric acid basic chromium 
sulphates (and not basic chromium chlorides) are the tanning 
principle, the oxidized thiosulphate providing the necessary sul¬ 
phate ions. Hence, in order to simplify the investigation of the 
second bath, sulphuric acid can be used instead of hydrochloric 
acid. 

There are three different ways of making the reaction mix¬ 
ture. 

(1) The bichromate solution is mixed with a sufficient quantity 
of sulphuric acid, and thiosulphate solution is added to this mix¬ 
ture until the reduction is complete. It is this mode of action of 
the three reagents which has been studied in the present paper. 

(2) The bichromate solution is mixed with the thiosulphate 

* Journal of the Society of Chemical Industry , Aug. 31, 1912, Vol. 31, 

PP- 753 - 9 * 

1 Der Gerber , 1902, No. 664. 
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solution and sulphuric acid is added to this mixture. The pro¬ 
cesses going on in this case are quite different from those in 
case 1, brown chrome-dioxide (i.e., insoluble basic chromic 
chromate) being first formed, and then gradually converted into 
chromic sulphate by means of the mineral acid. These processes 
deserve more elucidation 2 , as they play an important part when¬ 
ever insufficient acid is present in the second bath. 

(3) The thiosulphate solution is mixed with sulphuric acid, 
and the bichromate solution is added to this mixture. Even this 
mode of procedure is of practical interest, because a number of 
chrome tanners put the hides or skins, when they come from the 
first bath, into such a freshly made mixture of thiosulphate and 
mineral acid. 

There are obviously two processes to distinguish in this case, 
viz., the action of acid on thiosulphate, and the subsequent re¬ 
ducing action of the products of this action on bichromate. 

As regards the first part of the process, one usually finds the 
following equation given to illustrate the action of sulphuric acid 
on thiosulphate:— 

Na 2 S 2 0 3 +H 2 S 0 4 =rNa 2 S 0 4 +S 0 2 4 -S+H 2 0 . 

This reaction, though it explains the main part of the process 
does not cover the whole problem, as other reactions are going 
on simultaneously, and—under certain conditions—can play a very 
considerable part in the whole process. These side reactions are 
characterized by the formation of sulphuretted hydrogen 3 (which 
can be observed by its smell) and of sodium tetrathionate 4 and 
sodium pentathionate. 5 

G. Vortmann ( loc . cit.) tries to explain this complicated re¬ 
action by assuming that thiosulphuric acid is formed as a primary 
product of the action of mineral acid on sodium thiosulphate. This 
thiosulphuric acid then decomposes into sulphur dioxide, sul- 

* See also Kopp, Chemical News , 1864, 2, p. 16. 

3 See G. Vortmann, Ber., 1888, 22, 2307; also Antonio Longi, Gazz. 
chim 1896, 119, and Seyewetz and Chicaudard, Bull. Soc. Chitn ., 1895, 13 , 
(3), 11, who explain the process by dividing it into two parts, idz., 
2Na 2 S,O s + H 2 S0 4 = N&,S0 4 + 2NaHS 2 0 3t nnd 2NaHSO s = Na,SO« -f 
SO, -f H,S + S. 

4 G. Vortmann, loc. cit. 

5 G. Chancel and E. Diacon, Comptes rend., 1863, 56, 710. 
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phuretted hydrogen and oxygen, the latter oxidizing either the 
before-named products or the thiosulphuric acid present in excess. 
The formation of sulphur, sulphuric acid 0 , and tetrathionic acid is 
thus explained:— 

Na 2 S 2 0 3 +H 2 S 0 4 =H 2 S 2 0 3 +Na 2 S 0 4 

h 2 s 2 6 8 =so 2 +h 2 s+o 

H 2 S+ 0 =H 2 04 S (main reaction) 

so 2 +o=s6 3 

2 H 2 S 2 0 3 + 0 =H 2 S 4 0 tt +H 2 0 . 

Vortmann found up to 20 per cent, of the thiosulphate con¬ 
verted into tetrathionic acid. It may be mentioned that this form¬ 
ation of tetrathionic acid as well as of other thionic acids can be 
explained by the secondary action of the sulphur dioxide formed 
on thiosulphate. According to Villiers 7 this reaction can be ex¬ 
pressed by the equation, 2Na 2 S 2 C) 3 -f 3SO 2 =Na 2 S 4 O tt +Na 2 S 3 O 0 . 

Anyhow, the action of mineral acids on sodium thiosulphate 
is by no means a simple process. Some experimental work may 
perhaps be mentioned here that was carried out by one of us five 
years ago in conjunction with Mr. M. Bachorz, when studying 
the influence of a small amount of arsenious acid on this reac¬ 
tion. The results were surprising, as tetrathionates form the 
principal product of the reaction if a small amount of arsenious 
acid is added to the hydrochloric acid, while an acid free from 
arsenic produces but very small amounts of tetrathionates. This 
explains the bad results, sometimes obtained by practical chrome 
tanners, who use a hydrochloric acid with considerable arsenic 
in it for two-bath tannage. 

Working Hypothesis .—As has been mentioned above, our pres¬ 
ent paper will only deal with the reaction (or reactions) going 
on, when thiosulphate is allowed to act upon a mixture of bichro¬ 
mate and sufficient sulphuric acid. A previous paper 8 led us to 
expect that this process is a rather complex one, and we were pre¬ 
pared to find it consist of several single processes, the nature of 
which we wished to investigate. A priori there are three different 

• Vaube, ( Ber 1889, 22) claims that sulphuric acid is one of the 
products, but Vortmann could not confirm this statement. 

7 Comptes rend., 1889, 108 , 402 ; see also Berthelot, Comptes rend ., 1889, 
108 , 971, and Hans Hertlein, Zcit. phys. Chettt 1896, 19 , 287. 

8 Stiasny, Collegium , 1908, p. 345. 
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ways of oxidizing sodium thiosulphate, which have to be consid¬ 
ered in discussing possible explanations of the process. 

(a) 2Na 2 S 2 0 3 4-0~Na 2 S 4 0 6 +Na 2 0 

(b) Na 2 S 2 0 3 4-40 :: =Na 2 S0 4 +S03* 

(c) Na 2 S 8 0 3 + 0 =Na s S 0 4 +S. 

Equation (a) illustrates the mildest form of oxidation, as we find 
il in the action of iodine or ferric chloride. 0 Equation (b) shows 
the most energetic form of oxidation, as produced by nitric acid, 
aqua regia, and also by potassium permanganate, 10 and of iodine 
in strongly alkaline solution. 11 Equation (c) indicates any oxida¬ 
tion of thiosulphate, in which the sulphur dioxide liberated by the 
action of a mineral acid acts as the reducing agent. There may 
also be processes in which thiosulphate is directly oxidized in this 
way. 

If we assume that one or more of these three equations are 
needed for the explanation of the action of thiosulphate on a 
mixture of potassium bichromate, and sulphuric acid, and if in 
the above equations we substitute for oxygen such a mixture, 
then we arrive at the following three equations, which have to 
guide us in our subsequent investigation: 

(a) K 2 Cr 2 0 7 + 6 H 2 S 0 4 + 6 Na 2 S 2 0 3 = 
K 2 S0 4 +2Cr0HS0 4 4 3Na 2 S 4 O 0 -h3Na 2 S0 4 +5H 2 0. 

(b) 4K 2 Cr 2 0 7 -h9H 2 S0 4 +3Na 2 S 2 0 3 = 
4 K 2 S 0 4 + 8 Cr 0 HS 0 4 + 3 Na 2 S 0 4 + 5 H, J 0 . 

12 (c) K 2 Cr 2 0 7 +3H 2 S0 4 +3Na 2 S 2 0 3 = 
K 2 S0 4 +2Cr0HS0 4 +3Na 2 S0 4 +3S+2H 2 0. 

Preliminary Qualitative Examination. —First of all some quali¬ 
tative experiments were made in order to obtain information on 
the general course of the reactions, and to find out the relative 

• Popp, Zeit . Chemie , 1870, (2), 6, p. 330. 

10 Bruegelmann, Zeit. analyt. Chemie ., 1884, 24. 

11 Abel, Zeit. arnrg. Chemie , 1902, 74, 395. 

,s Equation (c) can, as has been mentioned above, be divided into two 
processes, viz., the action of acid on thiosulphates, and the subsequent 
action of the sulphur dioxide thus produced on the bichromate. 

3Na 2 S 2 O s + 3H 2 SO, 3Na,S0 4 4 3SO, + 3S + 3^0 
K,Cr, 0 7 + 3SO, 4 H ,0 — K,S 0 4 + 2Cr0HS0 4 
K,Cr, 0 7 -f 3 Na,S, 0 8 -j- 3H 2 S0 4 — 

3Na,S0 4 + K,S 0 4 + 2CrOHS0 4 4 3S 4 2H a O. 
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amounts of reagents necessary to produce complete reduction, 
without excess of any of them, but with sufficient acid to avoid 
the separation of insoluble basic chromic sulphate. Supsequently 
the time was observed, necessary for complete reduction, and 
the influence of solution, excess of acid and of thiosulphate on 
the speed of the process. These qualitative tests were made with 
normal potassium bichromate, normal sulphuric acid, and half¬ 
normal thiosulphate, the bichromate solution being first added 
to sulphuric acid and diluted to the desired degree with water, 
after which the thiosulphate solution was run in quickly and 
shaken up. The end of the reduction, which was carried out at 
ordinary room-temperature, was shown by the following reac¬ 
tion, which indicates unreduced bichromate even in presence of 
thiosulphate. Five to ten drops of the reaction mixture were 
placed in a test tube, and after adding ammonia until slightly al¬ 
kaline, the mixture was heated to boiling, filtered, and the fil¬ 
trate slightly acidified with acetic acid, using a drop of phenolph- 
thalein. as indicator; 13 then some starch solution was added and 
any thiosulphate present removed by the careful addition of 
a few drops of N/10 iodine solution, the small excess of which 
was again eliminated by a few drops of very dilute (about 
iV/100) thiosulphate solution. The decolorized solution was now 
acidified with hydrochloric acid, and any unreduced bichromate 
thus allowed to liberate iodine from the potassium iodide (prev¬ 
iously formed by the first solution of iodine). 

Only a small selection of these qualitative tests is collected 
in table I., but sufficient to justify the following conclusions:— 

(1) Considerable time is necessary for complete reduction 
under the working conditions; hence a quantitative study of the 
process seems hopeful. 

(2) Increased dilution diminishes the speed of the reaction. 

(3) Excess of thiosulphate increases the speed of the reac¬ 
tion. 

(4) Excess of sulphuric acid seems to accelerate the early 
stages of the reduction (change of color from red to green), but 

13 A small excess of acetic acid is harmless, and no reaction between 
bichromate and thiosulphate or between bichromate and potassium iodide is 
started in the time given. 
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considerably retards the complete reduction. This behavior rather 
favors the expectation of complexity in the reaction. 

(5) In no case could separation of sulphur be observed, except 
where both acid and thiosulphate were used in excess. 

(6) A slight though distinct smell of sulphuretted hydrogen 
was noticeable in all cases. 14 

To obtain a complete understanding of the process, however, 
it was necessary to have a quantitative analysis of the reaction 
mixture at various stages of the process. Such a following up of 
a process made it necessary to stop the reaction at any desired 
moment, and to discover means of determining the unreduced 
bichromate, reduced chrome salts, free sodium thiosulphate, and 
tetrathionate which may be present in the reaction mixture. 


Table I. 


Normal 

potassium 

bichromate 

cc. 

Normal 

sulphuric 

acid 

cc. 

Water 

cc. 

Semi-normal 

thi<> 

sulphate 

cc. 

Time neces¬ 
sary for 
complete 
reduction 

IO 

IO 

0 

13 

5 days 

10 

IO 

100 

13 

14 “ 

IO 

IO 

0 

II 

15 “ 

IO 

10 

0 

12 

15 “ 

IO 

IO 

0 

13 

5 “ 

IO 

12 

0 

12 

] 3 “ 

IO 

12 

0 

13 

12 “ 

IO 

12 

0 

14 

20 hrs. 

IO 

JO 

100 

13 

14 days 

IO 

15 

100 

13 

24 “ 

IO 

20 

100 

13 

28 “ 

IO 

12 

0 

14 

20 hrs. 

IO 

13 

0 

14 

3 days 

10 

14 

0 

14 

5 “ 


For stopping the reduction process, the following three methods 
were found available:— 

1. Addition of alkali. 

2. Precipitation of the chromates by barium salts. 

3. Rapid reduction of the chromates by ferrous salts. 

The effect of strong dilution can also be utilized. This does not 
stop the process, but makes it so slow that aliquot parts of the 
mixture can be taken for single determinations, without allowing 
the time of manipulation to influence the composition of the 
mixture to any perceptible extent. 

14 See also Longi, loc. cit. 
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Quantitative Methods of Analysis of the Reacting Mixture .— 
It must be remembered that the following substances may be 
present in the same mixture: Potassium bichromate, bichromic 
acid, sulphuric acid, basic chromic sulphates, thiosulphate, tetra- 
thionates, sulphates of sodium and potassium, finally sulphur 
(in colloidal solution) and pentathionate. 

Determination of the Reduced and Unreduced Chromium Com¬ 
pounds. —An aliquot part of the reacting mixture (after diluting 
to 500 cc.) was pipetted into a beaker containing dilute am¬ 
monia, which stops the reduction and precipitates the reduced 
chromium as chromium hydroxide. The gravimetric estimation 
of the latter is then carried out in the ordinary way. The amount 
of unreduced chromium can be calculated by difference, knowing 
the amount of bichromate originally taken for the experiment. 
It can also be determined directly by the method described 
in the qualitative examination, using the filtrate of the am¬ 
monia precipitation to which after slight acidification with 
acetic acid a little iodine is added to remove thiosulphate, and 
(after eliminating any excess of iodine) acidifying with hy¬ 
drochloric acid and finally titrating the iodine which is thus 
liberated. 

Determination of Unconsumed Thiosulphate. —An aliquot part 
of the reacting mixture (made up to 500 cc.) was pipetted into 
a beaker containing a mixture of about equivalent parts of am¬ 
monia and ammonium chloride. The mixture will stop the reac¬ 
tion and precipitate the chromium, but its alkalinity is too slight 
to act on the tetrathionate which with distinctly alkaline reagents 
is converted into thiosulphate. By slightly acidifying with acetic 
acid a clear solution is obtained, from which we hoped to precipi¬ 
tate the chromates (and sulphates) by means of barium chloride 
and to determine the thiosulphate in the filtrate of the above pre¬ 
cipitation by titrating with N /10 iodine. The results, however, 
were always too low, and it was found that the barium sulphate in 
statu nascendi caused this loss by absorbing considerable amounts 
of thiosulphate. Similar observations of adsorption occlusion 
of different substances by barium sulphate are well known. 15 

15 Richards, Zeit. phys. Chetrt ., 1904, 29. Kund Estrupand E. B. Ander¬ 
son, Kolloid-Zeitschr 1912, 10, 16 r. 
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Table II proves that only when barium sulphate is formed in 
the liquid are such losses observed. 


TABLE II. 

cc. N/10 iodine 

To 5 cc. N/10 thiosulphate solution were /-*- 

added Used Expected 

Chrome alum solution . 5 5 

Barium chloride solution. 5 5 

Freshly precipitated chromium hydroxide. 5' 5 

A mixture of ammonia and ammonium chloride. 5 5 

A mixture of ammonia, ammonium chloride, and 

chrome alum. 5 5 

Chrome alum and barium chloride. 4.5 5 

Sodium sulphate and barium chloride. 2 5 

Freshly precipitated barium sulphate. 5 5 


The difficulty which arose by this adsorption of thiosulphate 
could be avoided by adding a known amount of N /10 iodine to 
the solution before precipitating with barium chloride. The ex¬ 
cess of iodine could thus be titrated back with N/10 thiosulphate, 
without filtering off the insoluble barium salts. Table III shows 
the correctness of this method by some figures, chosen from a 
much larger number of experiments that were carried out with 
equally good results. 


TABLE III. 

cc. N/10 thiosulphate 

The analyzed mixture was made up of Used Expected 

1 5 cc. N/10 thiosulphate 

* {2 cc. chrome alum solution (10 per cent.)- 5.0 5.0 

1 cc. N-potassium bichromate 

2 cc. chrome alum solution 

5 cc. sodium tetrathionate solution 
2 ‘ 5 cc. N/10 thiosulphate, added after neutraliz¬ 

ing the above mixture with ammonia and 

ammonium chloride... 5.0 5.0 

20 cc. N-potassium bichromate 
24 cc. N-sulphuric acid 
3. 16 cc. water 

24 cc. N/2 thiosulphate 

After standing one hour. 1.5 Duplicate: 1.5 

Example 3 illustrates the close agreement of duplicates, made 
on actual reaction mixtures. 

The unconsumed portion of thiosulphate, which can be thus 
determined, deducted from the amount of thiosulphate originally 












5 ! 4 


LEATHER CHEMISTS ASSOCIATION 


taken for the experiment, gives the figures for the consumed 
(oxidized) thiosulphate. 

Determination of the Sodium Tetrathionate Formed During 
the Process .—Our method was based on the action of a strong 
potassium carbonate solution on sodium tetrathionate. Gut- 
mann, 16 who studied the action of different alkalis on tetrathion¬ 
ate, expresses the action of potassium carbonate by the following 
equation:— 

4Xa 2 S 4 0 6 -|-5N a . 2 C0 a —7Na 2 S 2 0 a -{-2Na 2 S0 4 -|-5C0 2 . 

Our experiments, which were carried out by heating ioo cc. of 
the solution containing tetrathionate with 30 cc. of a 40 per cent, 
solution of potassium carbonate for one hour on the steam bath, 
allowing to cool, acidifying with a 25 per cent, acetic acid, and 
titrating with iodine, lead us to a different result In all cases 
we found that the iodine value of the solution after such treat¬ 
ment agreed with the amount of iodine necessary to produce 
the tetrathionate originally present. Table IV gives a few of 
the many similar results which we obtained. 

It would not be correct to explain the agreement between the 
first and second columns in Table IV by assuming that each mole- 


cc. N/io iodine for 
obtaining the tetra¬ 
thionate starting 
from thiosulphate 

9-9 
10. o 
10.0 


TABLE IV. 

cc. N/10 iodine* 
used according to 
the method 
given above 

10.0 

IO.15 

IO.15 


cc. N/10 iodine 
calculated occording 
to Gutraann’s 
equations 

8.65 

8.75 

8.75 


cule of tetrathionate is converted into two molecules of thiosul¬ 
phate. This becomes clear if the treatment with potassium car¬ 
bonate is repeated several times, the iodine value showing a grad¬ 
ual diminution, which surely cannot be explained on the above 
hypothesis. We have, however, not investigated the chemical 

16 Ber. % 1908, 41 , 300. 

* The values of this column are slightly higher than those of the first 
column ; this can be explained by the fact that the thiosulphate from which 
we started contained traces of tetrathionate. When 10 cc. of this thiosul¬ 
phate solution was treated with potassium carbonate in the above way, the 
number of cc. N/10 iodine finally used was also 10.15. 
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nature of these reactions, 17 nor have we gone into the question of 
the discrepancies between Gutmann’s results and our own. 

For the purpose of this paper, we were satisfied with the be¬ 
havior of tetrathionate when first treated with potassium carbon¬ 
ate under the above conditions. As a supplementary proof of the 
correctness of the results in Table IV we made a similar experi¬ 
ment starting from pure sodium tetrathionate 18 twenty-five cc. 
of our tetrathionate solution gave on oxidizing with bromine 
(in alkaline solution) and precipitating with barium chloride, 
0.3862 and 0.3866 gram of barium sulphate corresponding to 
o. 11205 gram of sodium tetrathionate. 25 cc. of the tetrathionate 
solution, after the treatment with potassium carbonate required 

8.3, 8.35, 8.35 cc. N /10 iodine; and calculating from that on 
tetrathionate, assuming that iNa 2 S 4 0 6 corresponds to 2 I, the 
figure 0.112 gram is found, which is in very good concordance 
with the figure found gravimetrically. 

Having thus convinced ourselves of the reliability of the meth¬ 
od, we had to apply it to our reaction mixtures. The reduction 
was in this case stopped by quickly reducing the chromates by 
means of ferrous sulphate and a little sulphuric acid. It re¬ 
mains now to remove the reduced chromium together with the 
iron salts and to determine the tetrathionate by the potassium 
corbonate method. Several attempts to do both simultaneously 
did not give satisfactory results, and we finally adopted the fol¬ 
lowing mode of procedure, which proved quite reliable. The 
solution to be analyzed was pipetted into a 200 cc. flask and re¬ 
duced with ferrous sulphate and sulphuric acid; after a few min¬ 
utes standing, a 10 per cent, sodium hydroxide solution was care- 

17 The action of potassium carbonate on tetrathionate possibly leads to 
a mixture of thiosulphate and other products, reacting with iodine so that 
the total iodine consumed agrees with the iodine value of the tetrathionate 
from which we started. But while the thiosulphate is reconverted into tetra¬ 
thionate, the other products react in differeut w r ays (being perhaps oxidized 
to sulphates), so that on repeating the process a lower iodine value will 
be found. 

18 This salt was prepared according to “Laboratory Methods of Inor¬ 
ganic Chemistry,” by Biltz, Hall, and Blanchard, p. 132. It is stated there 
that the amount of water of crystallization varies, but is approximately 
2 H 2 0 for Na 3 S 4 0 6 . We found 10.4 per cent, water in our salt, while 
Na. 2 S 4 0 6 -b 2 H 2 0 requires 11.6 per cent. 
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fully added from a burette until a few drops phenolphthalein 
(previously added) showed a slight alkaline reaction. Then the 
slight soda excess was removed by a drop or two of hydrochloric 
acid and subsequently the solution made faintly alkaline with 
ammonia. 10 After making up to the mark with water, thorough¬ 
ly mixing, and filtering, ioo cc. of the filtrate were heated for one 
hour on the steam bath together with 30 cc. of a 40 per cent, po¬ 
tassium carbonate solution. The liquid after cooling and slightly 
acidifying with acetic acid was titrated with N/10 iodine. Table 
V. gives some results obtained by reducing various amounts of bi¬ 
chromates by means of ferrous sulphate and sulphuric acid, add¬ 
ing tetrathionate and applying the above method of analysis. 


TABLE V. 

cc. N/xo iodine 


cc. normal 
bichromate 

cc. tetrathionate 
solution 

Used 

Calculated 

5 

25 

8.3 

8.3 

IO 

25 

8.3 

8.3 

15 

25 

8.3 

8.3 

15 

25 

8.3 

00 


Mixtures used for analysis. 


cc. N-hi- cc. 

chromate 

N-sulphuric 

acia cc. water 

CC. N/2 
thiosulphate 

20 

24 

16 

24 (see Table VI.) 

20 

24 

IOO 

24 (see Table VII.) 

20 

24 

300 

24 (see Table VIII.) 

20 

48 

IOO 

24 (see Table IX.) 

20 

24 

IOO 

48 (see Table X.) 

In addition 

to the above 

tests the 

following experimental 


proof was obtained of the correctness of the method:— 20 cc. 
A-bichromate were mixed with 24 cc. A r -sulphuric acid and 24 cc. 
N /2 thiosulphate added, and the mixture after the addition of 
50 cc. tetrathionate solution allowed to stand for 3 hours. An¬ 
other mixture was made in analogous way with 50 cc. of water 
instead of the tetrathionate solution. Both liquids were analyzed 
and the difference of the tetrathionate figures found by the above 
method was in very good concordance with the figure correspond¬ 
ing t0 50 cc. of the tetrathionate solution . 20 

19 By this mode of procedure a complete precipitation of chromium and 
iron salts is obtained, in such form that filtration is easy. 

20 This result also shows that the tetrathionate formed during the 
process is an end product and is not attacked by the chromate-sulphuric 
acid mixture. This is also confirmed by J. Myers (/. prakt. Chem., 1870, 
108, 123); a different view is held by A. Longi, loc. cit. 
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Moreover, it was found that in all cases where duplicates have 
been made, these duplicates were in good concordance. 

Application of the Above Methods to the Quantitative Analysis 
of the Reacting Mixture. —The following mixtures were prepared 
by running the solutions in the order given below from burettes 
into a 500 cc. flask, which after well mixing is kept at a low 
temperature (surrounded by a running stream of cold water) 
for different intervals, viz., 5 mins., 20 mins., 60 mins., 4 hours, 
24 hrs. After these times the flasks were filled up to the mark 
with water, well shaken and aliquot parts taken for the quantita¬ 
tive determinations as described above. One mixture was diluted 
and analyzed immediately after its preparation. 

The analytical figures obtained are collected in the Tables 
VI—X and need no further explanation. It may however, be 
mentioned that nearly every figure of Table VII have been veri¬ 
fied by duplicate analysis while in the other tables such duplicates 
have only been made occasionally. The last column of these 
tables shows what portion of the bichromate (in percentage of 
the original amount) was reduced. From this column it can 
be seen that the greater part of the process goes on very rapidly, 
so that 70—80 per cent, of the bichromate is reduced immediate¬ 
ly after mixing the components. It is the remaining 20—30 per 
cent, of the process which goes on with a measurable and gradu¬ 
ally diminishing speed. It can further be seen from this column, 
that dilution lowers the speed of both the initial portion and of 
the later phases of the reaction. Excess of thiosulphate, on the 
contrary, increases the speed of both parts of the reaction, while 
excess of sulphuric acid distinctly accelerates the initial portion 
of the reaction and considerably retards the completion of the 
process. (The qualitative observations had already shown this; 
see p. 754.) 

In Table Xlb the figures which show these regularities are put 
together. 

As to the analytical figures of Tables VI—X, the first ques¬ 
tion to be answered is whether these figures agree with the as¬ 
sumption of one single equation, or if they make it necessary to 
assume that the process is a complex one, consisting of two or 
more single reactions. From Table Xlb it can be seen that the 
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latter alternative is correct ; the figures in this table are gram- 
molecules divided by the number of gram-molecules of reduced 
bichromate. Hence the ratio of molecules which have reacted 
with one another is given in this table, and it is obvious that no 
simple chemical reaction can explain this kind of figures. Full 
figures are only given for Table VII, while average figures are 
given for the other tables. 


TABLE XIa. 

Influence of Influence of excess 
Influence of dilution excess of acid of thiosulphate 





L 





Percentage 

bichromate 

reduced 

> 

V 

9.2 

- V 

-r iooH s O 

See Table VII 

> 
0% 
a « 

at 

+x 

> 

om 

cn.o 

"89 

Xv 

X 

6 m 

M 

+c /5 

o> 

% 

¥ 

+W 

o* 

%M 

« 

After 0 min.. . . 

. 80.6 

69.6 

— 

69.6 

76.6 

69.6 

80.2 

•• 5 “ ••• 

• 84.9 

75-2 

73-6 

75.2 

78.8 

75-2 

83.6 

‘ ‘ 24 hours. • • 

• 96.0 

92.O 

91.7 

92.0 

90.0 

92.0 

100.0 



TABLE Xlb. 





The figures correspond to— 

Molecules 

bichromate 

reduced 

Mol. thio¬ 
sulphate 
consumed 

Mol. tetra- 
thionate 
formed 

Table VII.—After 0 miii9 . 

I 

4.00 

163 

“ 5 “ . 

I 

3.87 

1-53 

“ 20 “ . 

I 

3-85 

1-53 

“ 60 “ . 

I 

379 

I.49 

“ 4 hours. 

I 

3-66 

I.42 

“ 24 “ . 

Average values for— 

I 

3-54 

i -37 

Table VI. 

I 

3-50 

1.41 

“ VII. 

I 

3.78 

1.49 

“ VIII. 

I 

3.83 

1.49 

“ IX . 

1 

3-77 

1.60 

“ X . 

I 

4.18 

1.64 

From the full figures corresponding to Table VII 

it can be 


seen that the two or more processes, which go on simultaneously 
have no constant share of the total process as this goes 
on. The same deduction can be shown from the full figures of 
the other tables. 

It remains now to split up these compound reactions into their 
single components. 

In trying to do so we come back to the three equations given in 
a previous paragraph, viz.:— 
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(a) K 2 CrA+ 6 H,S 0 4 + 6 Na 2 S 2 0 s = 
K 2 S 0 4 -|- 2 Cr 0 H S0 4 -f”3^^2^^4“l“3^^2^4^6“f“5^2^* 

(b) 4K 2 Cr 2 0 7 +9H 2 S0 4 +3Na 2 S 2 0 3 =: 
4K 2 S0 4 +8Cr0HS0 4 +3Na 2 S0 4 +5H 2 0. 

(c) K 2 Cr.0 7 +3H 2 S0 4 +3Na 2 S 2 0 3 = 
K 2 S0 4 +2Cr0HS0 4 +3Na 2 S0 4 +3S+2H 2 0. 

TABLE XII. 


According to equation A Share of 


The figures correspond to— 

Mol. bi¬ 
chromate 
reduced 

Mol. thio¬ 
sulphate 
consumed 

-- equation A 

Mol.tetra- in the compo- 
thionate site reaction 
formed Per cent. 

Table VII. —After 0 mins.. 

•• 0 -5433 

3.26 

1.63 

543 

“ 5 “ * • 

.. 0.5100 

3 -o 6 

1.53 

510 

“ 20 “ .. 

.. 0.5100 

3*°6 

1-53 

51.0 

“ 60 “ .. 

.. 0.4967 

2.98 

1.49 

49-7 

“ 4 hours. 

•• o -4733 

2.84 

1.42 

47-3 

“24 “ . 

•• 0.4567 

2-74 

1-37 

45-7 

Average values for-- 

Table VI . 

.. 0.470 

2.82 

1.41 

47.0 

“ VII . 

.. 0.498 

2.98 

1.49 

49.8 

“ VIII . 

.. 0.498 

2.98 

1.49 

00 

O' 

“ IX .. 

•• 0.533 

3.20 

1.60 

53-3 

" X. 

.. 0.548 

3-28 

1.64 

54-8 


Equation A is the only one which explains the formation of 
tetrathionate. If therefore we start from the tetrathionate figures 
experimentally found and calculate the bichromate, and thio¬ 
sulphate which correspond to this tetrathionate, we can split up 
the complete reaction into equation A and a remaining part. The 
calculation is very simple, as equation A shows the ratio of 
K 2 Cr 2 0 7 :Na 2 S 2 0 3 :Na 2 S 4 O 0 to be 1:6:3 or 1/3:2:15 hence we 
have to apply to the tetrathionate figures of Table Xlb the factors 
2 and 1/3 in order to get the grammolecules of bichromate and 
thiosulphate respectively, which have reacted according to equa¬ 
tion A. Table XII gives the figures thus calculated and the last 
column shows the share of equation A in the composite reaction. 

The share of equation A being thus determined and eliminated, 
we have now to deal with the remaining part of the reaction. 
It must again and by similar reasoning as before be discovered if 
this remaining part of the reaction can be explained by a single 
equation. 
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Table XIII gives the number of molecules of thiosulphate 
which have reacted with one mol. bichromate, and these figures 
indicate that the remaining part is still a complex one. 


TABLE XIII. 

In the remaining part of the reaction 
after eliminating equation A 


The figures correspond to— 

Mol. bichromate 
reduced 

Mol. thiosulphate 
consumed 

Table VII.—After 0 min9. 

I 

1.62 

*• 5 “ . 

I 

I.65 

“ 20 “ . 

I 

1.61 

“ 60 “ . 

I 

I.6l 

“ 4 hours. 

I 

1.56 

4i 24 “ . 

I 

1.47 

Average values of— 

Table VI . 

1 

1.28 

“ VII . 

I 

i -59 

“ VIII . 

I 

1.71 

“ IX . 

I 

1.22 

“ x .. 

I 

1.99 


Table XIII shows that there is no single molecular ratio be¬ 
tween bichromate and thiosulphate in this remaining part of the 
reaction, and that the ratio is influenced by dilution, excess of 
acid, and excess of thiosulphate. We have now again to split up 
this remaining composite reaction into its components, but we have 
no such starting point as before, when we were able to calculate 
the share of the equation A from the tetrathionate figures. 

Equation C would seem to present such a clue by the amount 

of sulphur which it contains. But no sulphur could be de¬ 

termined or even observed in our experiments 21 and another 
mode of procedure must therefore be chosen. 

The two equations, B and C, to which we must return are dis¬ 
tinguished by the different molecular ratio between bichromate 
and thiosulphate. 

In equation B this ratio is 4:3 or 110.75 

In equation C this ratio is 113. 

The ratio expressed in Table XIII is in all cases between these 
two limits, and therefore allows us to calculate the share of B 
and C in the composite reaction by the following simple calcula- 

21 It will be 9hown later that equation C is really represented in the 
composite reaction, and why the sulphur escapes observation. 
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tion (where M is the share of B, and N the share of C in per 
cent.). 

Example: M+N=ioo 

and o.75M+3N=i.59X ioo (1.59 is taken from Table 

XHI as average value for Table VII). 

Hence M=62.7 and N=37.3. 

After elimination of equation A, the remaining part of the re¬ 
action is distributed between 62.7 per cent, of equation B and 
37.3 per cent, of equation C. 

If similar calculations are made with the other figures of Table 
XIII and if the share of equation A is also taken into considera¬ 
tion, the figures of Table XIV are obtained which show the share 
of the three equations A, B and C in the composite reaction. 


TABLE XIV. 


The figures correspond to 
Table VII.—After o mins- 


5 “ 


“ 60 “ . 

“ 4 hours 

“ 24 “ . 

Average values of— 

Table VI. 

“ VII.... 

“ VIII... 
“ IX .... 
“ X. 


In the composite reaction 


Share of 
equation A 
Per cent. 

54-3 
•• 51.0 

•• 5 i.° 

.. 49*7 
47-3 
*• 45-7 

.. 47.0 
.. 49.8 
... 49.8 
•• 53-3 
•• 54-7 


Share of 
equation B 
Per cent. 

28.0 

29.4 

30*3 

3 l.i 

33-7 

35*5 

40.3 
31*5 

28.7 

37*3 

20.4 


Share of 
equation C 
Per cent. 

17.7 

19.6 

18.7 
I9.2 
19.0 

18.8 

12.7 

18.7 
21.5 

9*4 

29.9 


Before discussing the figures of Table XIV more evidence must 
be given for the equations B and C playing a part in the complex 
process. First we have to show that sulphur is formed as in¬ 
dicated by equation C, though this sulphur does not produce any 
precipitation, or even any opalescence. It can nevertheless be 
easily proved that sulphur has been formed. A portion of this 
sulphur is present in form of a colloidal solution, and the remain¬ 
ing and greater portion of this sulphur has reacted in Statu 
nascendi with the tetrathionate forming pentathionate. 22 


” This secondary reaction does not interfere with the method used for 
the determination of sodium tetrathionate, because the latter is reformed, 
when the pentathionate is treated with potassium carbonate; it then reacts 
further in the way described above. 
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To prove the presence of sulphur in colloidal solution, a mix¬ 
ture jff 20 cc. A-bichromate, 24 cc. A-sulphuric acid, 100 cc. 
water and 24 cc. N/2 thiosulphate was allowed to stand for 24 
hours and then shaken out six times with carbon bisulphide. The 
carbon bisulphide layers were collected in a weighed flask, the 
solvent distilled off, and the last traces removed by a current of 
air; the flask was then dried in the steam oven allowed to cool 
in the desiccator and weighed. The residue (7.6 mg.) was proved 
to be sulphur not only by its appearance but also by forming 
sulphuric acid when oxidized with aqua regia. 

The presence of such colloidal sulphur was to be expected 
from the experience of previous workers. Debus 23 found such 
colloidal sulphur (which he called 8-sulphur) in Wackenroder’s 
liquid; Engel 24 stated that solutions of colloidal sulphur of con¬ 
siderable strength can be obtained by the action of hydrochloric 
acid on thiosulphate, and Raff 25 and others have recorded simi¬ 
lar observations. Besides, it is quite possible that the presence 
of colloidal basic chromium sulphates increases the stability of 
such colloidal sulphur solutions. 

The formation of pentathionate, which accounts for the 
greater part of sulphur formed according to equation A, could 
be shown by two tests. The first, given by Debus in his classical 
paper on Wackenroder’s solution ( loc . cit.), consists in the sep¬ 
aration of sulphur by addition of sodium hydroxide and dis¬ 
tinguishes pentathionate from tetrathionate and tri-thionate and 
from thiosulphate. 

In our case we had to add an excess of sodium hydroxide in 
order to redissolve the chromium hydroxide primarily formed; a 
distinct separation of sulphur could be immediately observed and 
the residue after extracting with carbon bisulphide and evaporat¬ 
ing the solvent, was easily identified as sulphur by its ap¬ 
pearance and by burning with the well-known blue flame and the 
strong smell of sulphur dioxide. 

Another test, used by Colefax, 20 is carried out by the addition 
of ammoniacal silver nitrate solution, which produces a white 

” Loc. cit. 

u Cotnptes rend., 1891, 112, 866. 

75 Kolloid-Zeitschrift, 1908, 2, 318. 

Chetn. Soc., 1892, Trans., p. 196 ; see also Debus, loc. cit., p. 297-8. 
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precipitate, gradually turning black. To apply this reaction we 
had first to remove the reduced chromium; this was done by the 
mixture of ammonia and ammonium chloride which is so slightly 
alkaline that it does not react with the pentathionate (in the time 
taken by the test) but completely precipitates the chromium 
sulphates. The filtrate (which is obtained clear, when a little 
barium sulphate is added to the liquid) gives them very distinctly 
the above reaction with ammoniacal silver nitrate. 

The pentathionate, it may be mentioned, is quite stable in 
acid solutions, while it is unstable in neutral ones (see also De¬ 
bus), and we could get positive results with both tests applied to 
our reaction mixtures, even after standing for two months. 

The assumption of equation C taking part in the complex reac¬ 
tion being proved, we thought it desirable to obtain additional 
evidence of the correctness of the figures in Table XIV and of 
the whole general explanation of the process. This independent 
verification is based on the fact, that the amount of sulphate 
produced according to the equations A, B, and C, can be calculated 
and this figure compared with the figure obtained by actual ex¬ 
periment. We see that no sulphates are fomed in equation A, 
further that two sulphate-ions are produced from one thiosul¬ 
phate molecule in equation B and that one sulphate-ion is formed 
from one thiosulphate molecule in equation C. Taking now the 
share of A, B, and C, in any one special case it is easy to cal¬ 
culate the amount of sulphate formed in the mixture. The con¬ 
cordance of such a figure with the figure experimentally found 
was indeed satisfactory, considering the number of analytical ex¬ 
aminations on which the respective figures are based. The cal¬ 
culated figure was 69.2 mg. S 0 4 . the figure actually found 64.7 
mg. SO,. 

Returning now to the figures of Table XIV, the foundation 
of which we hope to have proved, we can state the following con¬ 
clusions which may be regarded as a short summary of the re¬ 
sults of our investigation :— 

1. The reduction of a bichromate sulphuric acid mixture by 
means of thiosulphate can be explained as a complex process, 
consisting of three single reactions (see equations A, B, and C). 

2. The proportional influence of these single reactions depends 



REACTION BETWEEN SODIUM THIOSULPHATE, ETC. 


525 


on the conditions of the process, viz., dilution, amount of acid 
and of thiosulphate. Dilution increases slightly the share of 
equation A, diminishes considerably the share of B, and increases 
considerably the share of C (see Table XIV; average figures of 
VI, VII, VIII). 

Excess of acid increases the share of the equations A and B 
and greatly diminishes the share of C (see Table XIV; average 
figures of VII and IX). 

Excess of thiosulphate increases the share of A and especially 
that of C while it diminishes the share of B (see Table XIV; 
average figures VII and IX). 

3. Seventy to eighty per cent, of the process takes place too 
quickly for the speed to be measured, and it is the last stages 
which have furnished the time measurements described in the 
present paper. 

4. Very little sulphur is present in the reduced liquor; the 
«ulphur formed according to equation C has to a great extent re¬ 
acted upon the tetrathionate (the pentathionate thus formed being 
now identified) and is partially present in a colloidal form. It is 
very probable that most of the sulphur produced in two-bath tan¬ 
nage is not a product of the reduction process but of the direct 
action of mineral acid on thiosulphate; and it is not only the ex¬ 
cess of acid which reacts with an excess of thiosulphate, but also 
the reduced chromium salts which by the neutralizing action of 
an excess of thiosulphate are rendered more basic. 

In conclusion, we leave to others the drawing of directly prac¬ 
tical conclusions, but express the hope that the chemical changes 
of the two-bath chrome tannage have been made somewhat clearer 
by the above investigations, and that useful methods have been 
elaborated for the detection and estimation of the various possible 
constituents of second-bath liquors. 

Discussion. 

Mr. G. Ward said he had noticed that potassium bichromate 
was sometimes mixed with ordinary alum. Was this done to 
moderate the intensity of the reaction, and what difference was 
there in the results obtained in the process with potassium bi¬ 
chromate and those obtained with chrome alum? 
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Dr. H. InglE in studying the action of water on sulphur com¬ 
pounds, notably on sulphur chloride, was surprised to find a 
colloidal form of sulphur produced together with considerable 
quantities of tetra- and di-thionates. He thought this sulphur 
might be related to that produced in Dr. Stiasny's experiments. 
In the standardization of sodium thiosulphate against a mixture 
of potassium bichromate, potassium iodide, and acid, could any 
error get into the results by direct action between the bichromate 
and thiosulphate? 

Mr. T. Fairley asked if the differences in Dr. Stiasny’s results 
and those of other investigators obtained when mixtures of tetra- 
thionates and potassium carbonate were boiled, could be accounted 
for by differences in the degree of dilution? 

Mr. J. W. Cobb was surprised at the low reaction velocities in 
the work and asked if any general explanation of this could be 
given. 

Dr. Stiasny, in reply, said that mixtures of bichromate and 
alum were used when it was desired to have combination tan¬ 
nages. These had a great role to play in the future. The alum 
combined with the bichromate, forming basic aluminum sulphate 
and bichromic acid, both of which were taken up by the hide. 
The addition of chrome alum to the bichromate bath had a similar 
effect and produced a combined one and two-bath chrome tannage. 
The reaction between thiosulphate and a mixture of bichromate, 
acid, and potassium iodide was quite different from the reaction 
dealt with in the paper, as in the former case the thiosulphate re¬ 
acted with the iodine previously liberated and not with the bi¬ 
chromate directly. There was no doubt that the basis of their 
iodometric analysis was correct and simple. 

With regard to the action of potassium carbonate on tetra- 
thionate, he had not gone into the question of explaining the dif¬ 
ferences in the results obtained by him and Gutmann, but in¬ 
tended to do so and to clear up the reactions, which took place 
under different conditions. 

As to the slowness of the reaction, only the last 20-30 per 
cent, of the bichromate was reduced at a measurable rate; and 
months had often to elapse before completion of the reaction. 
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The amounts of acid or of thiosulphate (or of both) were chosen 
so that no excess was present, so that the final stages of the reac¬ 
tion, which was not an ionic reaction, were going on with minute 
quantities and at great dilutions. 


COMPARATIVE ANALYSIS . 1 

By IV. K . Alsop. 

I was requested by the Council to have this committee test the 
“Proposed Official Method for the Analysis of Vegetable Ma¬ 
terials Containing Tannin” embodied in the report of the com¬ 
mittee appointed to revise the Official Method (Journal, Vol. VII, 
No. 6, pages 287-300). 

The following samples were sent to such members of the As¬ 
sociation as expressed a willingness to make the tests: 

No. 1 Solid unclarified quebracho extract. 

No. 2 Liquid chestnut extract. 

No. 3 Liquid oak bark extract. 

No. 4 Liquid hemlock extract. 

No. 5 Liquid sulphite—cellulose extract. 

No. 6 Hemlock bark. 

Partial or complete reports have been received from the fol¬ 
lowing collaborators: 

F. Ames, Graton & Knight Mfg. Co., Worcester, Mass. 

L. A. Cuthbert, Elk Tanning Co., Ridgway, Pa. 

C. R. Delaney, Hanover, Pa. 

R. E. Drake, Boston, Mass. 

Chas. Eachus, Boston, Mass. 

J. V. R. Evans, Sheboygan, Wis. W. A. Fox, Kenosha, Wis. 
T. A. Faust, Newark, N. J. 

Paul Hayes, Graton & Knight Mfg. Co., Worcester, Mass. 

A. W. Hoppenstedt, Buffalo, N. Y. 

F. M. Loveland, Dubois, Pa. 

J. E. McNutt, Elk Tanning Co., Ridgway, Pa. 

T. J. Mosser, Newberry, Pa. 

M. F. Nichols, Knoxville, Tenn. 

C. W. Norris, New York, N. Y. 

* Report of 1912 committee. 



528 


LEATHER CHEMISTS ASSOCIATION 


L. M. Richeson, England Walton Lab., Harrisonburg, Va. 

J. M. Seltzer, Kistler, Lesh & Co., Lock Haven, Pa. 

C. C. Smoot III, North Wilkesboro, N. C. W. G. Sprinkel, 
North Wilkesboro, N. C. 

W. R. Snell, Richwood, W. Va. 

F. O. Sprague, Olean, N. Y. 

G. W. Toms, Jr., Tanning Research Lab., New York, N. Y. 

H. M. Johnquest, Tanning Research Lab., New York, N. Y. 

Adolf Schubert, Tanning Research Lab., New York, N. Y. 

W. F. Wilson, Lynchburg, Va. 

R. H. Wisdom, Stamford, Conn. 

The results will be found in tables i to 6. In making the gen¬ 
eral averages and summary, showing highest and lowest results 
and the maximum differences, I have omitted such figures as it 
seemed to me should be left out, generally because of marked 
variations from the balance of the tests. In the analyses repre¬ 
sented by the general averages, the percentage of tannin is not 
always exactly the difference between the soluble solids and non¬ 
tannins, owing to incomplete sets of results or to ommissions. 

A majority of the analysts collaborating in these tests made no 
comments whatever upon the proposed method and the others 
were generally very brief. The analysis of extracts will be 
discussed by paragraphs of the proposed method. 

Amount and Dilution for Analysis. 

Precautions taken while weighing extract for analysis are given 
as follows: 

Liquid extracts. none, except rapidity, 6 

Liquid extracts. stoppered weighing bottle, 13 

Solid extracts... none, except rapidity, 10 

Solid extracts. stoppered weighing bottle 10 

In this connection, the following averages are given for what 
they are worth: 

Quebracho Oak bark 


Total solids, stoppered bottle. 87.63 45.66 

Total solids, no precaution. 88.30 46.11 


The other liquid extracts give much the same comparison. 
Among the results where no precaution was used is one set that 
is consistently much higher than the average. The figures seem 
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to indicate that the use of stoppered weighing bottles is the more 
accurate in most cases. 

One analyst, Mr. Hoppenstedt, makes comments upon the prop¬ 
osition to allow “not less than 0.375 nor more than 0.425 gr. 
tannin” per 100 cc. of solution. 

He says: “In my opinion, the narrowing of the limits of tan¬ 
nin per 100 cc. is raising greater and unnecessary obstacles to pre¬ 
paring an analysis according to the official method. As it is, the 
limitations in the present method often leave much to be desired, 
and comparative analyses made in various laboratories have re¬ 
peatedly shown that there are greater differences in total solids 
than in the non-tannins.” 

This change is proposed as likely to bring about more uni¬ 
formity in the strength of solutions and therefore more con¬ 
cordance in the determination of non-tannins and insolubles. I 
agree with the Committee as to the advisability of the change 
as to extracts. The more exact directions for dissolving extracts 
are certainly an improvement. Mr. Hoppenstedt objects to wash¬ 
ing the strong extract solutions into cofd flasks, and Mr. Smoot 
suggests that the method should specify that water at 85 degrees 
should be first poured into the flask. Probably some amount, 
say about 400 cc. should be specified. 

Cooling. 

Mr. Faust is in favor of rapid cooling but thinks the solutions 
should stand one hour before cooling with water at 19 degrees. 
He is of the opinion that “insolubles can be better controlled by 
this rapid cooling method.” Also that the slow cooling, Par. 7 
(b), should be eliminated from the method. Mr. Smoot is in 
favor of rapid cooling. 

Mr. W. F. Wilson says: “I think much more uniform results 
ought to be obtained by this (rapid cooling) method, especially 
in very cold weather when the temperature of some laboratories 
goes below 20 degrees.” 

The results in tables 1 to 5 show, in as far as can be judged 
from work of this character, that the rapid cooling method can 
be used interchangeably with the present one (cooling over 
night), and that it should be incorporated in the method. 
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Sample No. 4.—Hemlock Extract. 
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Sample No. 5.—Sulphite Cellulose Extract. 
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Sample No. 6.—Hemlock Bark. (Absolutely Dry Basis). 
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Sample No. 8.—Tests of Kaolin and Hide Powder. 
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There is practically no difference in insolubles or non-tannins 
shown in the case of chestnut, oak bark and hemlock extracts. 

With the ordinary quebracho extract there is no difference in 
non-tannins, but the rapid cooled solutions seem to give lower 
soluble solids in some instances. 

Ten analysts report results showing distinctly lower soluble 
solids by this method, one lower by the slow cooled and eleven 
do not vary materially one way or the other. 

It might be well to consider Mr. Faust’s suggestion that the 
solution be allowed to stand one hour before cooling in water. 
I think that something should be in the method in reference to 
agitating the solutions while cooling them in water, especially 
during the first part of the operation, as all of our experiments 
point to the fact that there is little difference between the meth¬ 
ods if this is done, even when cooling with water considerably 
below 19 degrees C. 


Soluble Solids. 

The provision in reference to testing kaolin is a wise one. The 
results reported (table No. 8) show that the kaolin used in 
most cases answers to these tests. 

Several of the collaborators remark upon the difficulty of 
keeping solutions within the prescribed temperature limits dur¬ 
ing filtration and also regard keeping the solutions to be filtered 
at 20 degrees as very troublesome, and one or two as unnecessary. 

One analyst reports the temperature of the solution on the 
filter as rising above 25 degrees, it reaching 28 to 30 degrees. 
One reports 25.5 degrees in case of one sample, another 25.5 
degrees and 26 degrees. 

A number of analysts report filtrates as slightly opalescent, and 
opalescent. Some clear to transmitted light and opalescent to re¬ 
flected light. 

All analysts but two report funnels covered, mostly with watch 
glasses, to prevent evaporation during filtration, and the nitrate 
generally collected in narrow necked bottles or flasks; a few 
also report covering these with rubber rings or plates with a hole 
just large enough for the funnel stem to pass through. 
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Non-tannins. 

The requirements as to washing hide powder are good, and 
the only comment made was to that effect. 

Leaving out of consideration the results from one analyst, 
who evidently made no attempt to get within the requirements, 
the moisture in wet hide is reoprted to be from 70 to 76.3 
per cent, and the equivalent weight of dry hide per 200 cc. solu¬ 
tion to be from 11.85 g r - to I 3*95 g r * 

Without wishing to attach undue importance to the figures, I 
give the average non-tannins obtained by those analysts who used 
an amount of hide powder below the proposed requirements as 
compared with the general average. 

Non-tannins 

r ~ ■* 

Quebracho Chestnut Oak bark Hemlock 
Percent. Percent. Percent. Percent. 

Below 12.2 gr. H. P.. 6.85 14.42 19 32 21.62 

General average. 6.40 14.16 19.06 21.06 

The majority of collaborators were within the limits proposed, 
both as to moisture and weight of hide powder, and it is entirely 
practical to comply with the proposed requirements if it will 
tend to closer concordance. Mr. Hoppenstedt is not in favor of 
changing the limits for moisture and weight of hide from those 
now prescribed. Mr. Faust thinks the moisture content of wet 
hide should be still further narrowed—72 per cent, to 73 per cent. 

Rapid Chroming (i Hour on Shaker). 

The non-tannins by this method do not differ materially, ex¬ 
cept with the sulphite cellulose extract, from those by slow 
chromed hide, being practically the same with chestnut, oak bark 
and quebracho extracts and a trifle higher with the hemlock. 
This method gives higher non-tannins with the cellulose extract, 
averaging about 0.70 per cent. 

A number of analysts comment on the fact that the hide powder 
when chromed by this method does not absorb all the chrome 
from the solution. 

If rapid cooling of solutions is to be allowed of course a 
rapid method of chroming is a necessary complement to it, but it 
seems to me that all the time practicable should be given to chrom- 
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ing the hide, or else that some such method as that used in 
Europe, employing a basic chrome solution, should be specified. 

There seems to be some difference of opinion as to the time 
required to “thoroughly soak” hide powder before chroming, 
the time reported being from 5 minutes to 90 minutes, as follows: 


5 minutes 
10 

15 “ 

25 “ 

30 “ 

60 “ 

90 “ 


1 analyst 
4 “ 

4 “ 

1 “ 

5 “ 

6 “ 

1 


In my opinion, some specified time should be required if the 
rapid chroming method is to be made official and believe it would 
be more satisfactory if 15 minutes soaking were specified, and 
then chroming for 1 % hours before shaking 1 hour. 

All analysts report using No. iF. Swedish filter paper of suffi¬ 
cient size to contain all the non-tannin solution, except 3 who 
use this paper 15 cm. diameter and j., who used S & S No. 590. 


Hide Powder. 

The proposed method states that the hide powder “shall require 
between 12 and 13 cc. N/10 NaOH to neutralize 10 grams of 
the absolutely dry powder.” This should read—to neutralize 
the equivalent of 10 grams, etc. 

If this requirement is to be incorporated in the method, a 
method should be specified for determining the acidity and also, 
1 think, directions given as to the procedure to be used to bring 
it to the required acidity in case it does not answer to the tests. 

The results of this determination reported (table No. 8) vary 
from 9 cc. to 13.5 cc. I neglected to ask what hide powder was 
used, but think it likely that all used would test from 12.5 to 13.5 
cc. by the method employed by analyst No. 2 (table No. 8). 

If this be the case, it is evident that this requirement will not 
lead to greater concordance, but the reverse, if the individual 
analyst is to decide the matter, unless some uniform method is 
used. The moisture in air-dry hide is reported as from 9.25 
per cent, to 14.90 per cent., except one much lower, which is prob¬ 
ably wrong, or at least abnormal. 
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Raw and Spent Materials. 

The sample of hemlock bark was sent to test this method. The 
analyses reported are in table No. 6. The most astonishing thing 
to me in reference to them is the agreement in results obtained. 

Strictly speaking, there is only one analyst (No. 22) out of 
15 that has fulfilled all the provisions of the proposed method 
in making the analysis, although No. 5 might also be admitted 
into that class without straining matters much. 

The amount of bark taken for analysis varies from 25 to 40 
grams. Nine analysts are not within the requirement as to 
amount of tannin per 100 cc. Five have used 50 cc. for evapora¬ 
tion, either for soluble solids, or for all determinations. The 
fact that some used 50 cc. for soluble solids determinations, and 
the remarks of some of those that did not have the nerve to do 
so, is sufficient comment on the difficulties of this determination 
on a solution extracted as specified in paragraph 5a. 

Hemlock bark can scarcely be said to be a strange material to 
the American leather chemist. The following is shown in 
reports from the laboratories of the three members of committee 
submitting this method: one used 25 grams of bark and gets 
0.3170 gram per 100 cc. solution, another gets 0.3584 gram and 
the other used 50 cc. for evaporation for all determinations. 

No comments were made on the method, except as noted 
m table, and in reference to non-tannins being highly colored in 
some instances. 

Temperature, Evaporation and Drying Dishes. 

It may be wise to require that all solutions to be pipetted for 
an analysis have the same temperature, but it seems to me, that 
under ordinary conditions, this can make but little difference. 
One thing likely to influence results more would be to require 
the solution to be at 20 degrees when starting the determination 
of non-tannins. 

The combined evaporator and dryer was used by all analysts 
reporting aqd the temperature during drying as follows: 
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Degrees 

I . 95.0 

I . 97-0 

I . 97-5 

6 . 98.0 

3 . 98.5 

4 . 99 0 

1 . 99-7 

1 . 100.0 

1 . 100.0 about 


One analyst thinks that the time for evaporation and drying 
should be “not less than 16 hours etc.,” thus not making it im¬ 
perative to remove a large number of dishes from the oven at one 
time. Another is of the opinion that all dishes should be 2^4 
inches in diameter, not leaving any latitude in that respect. 

I wish to thank those collaborating in this work and hope that 
the results may be of benefit to the association. 


THE LEATHERSELLERS’ COMPANY’S TECHNICAL 
COLLEGE. 

We have received the prospectus for the session of 1912-13. 
A short history of the College is given, with description of 
courses and programs for the year. The catalogue contains 46 
pages, with plans and illustrations showing interior and ex¬ 
terior views. 

From 1895 t0 I 9 I ° the technical school of leather manu¬ 
facture under the joint auspices of the Leathersellers’ Company 
of the City of London, the London County Council and the Bor¬ 
ough Polytechnic Institute, was conducted at Herold’s Institute, 
Bermondsey. During this time about 200 day students and 
nearly x,ooo evening students attended the courses. 

The present College is housed in a new building erected by 
the Leathersellers’ Company in 1910, and equipped with every 
modern appliance for the practical and scientific study of leather 
manufacture. Beside a full equipment for the manufacture of 
heavy leather, capable of working 30 hides a week, a light leather 
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factory with a capacity of 30 dozen skins a week, a dye house 
for all kinds of leather and a complete set of machines for all 
departments of the trade, there are laboratories of chemistry, of 
research and of bacteriology and microscopy, a library and a 
museum. 

The courses in principles and methods of heavy leather 
manufacture are given by Dr. J. Gordon Parker, the 
Principal, while the corresponding work in the light leather de¬ 
partment is done by Mr. M. C. Lamb. The chemical laboratory 
is under the direction of Mr. J. R. Blockley, and that of bacteri¬ 
ology under Dr. S. H. Browning. 


THE QUALITATIVE DETECTION AND DIFFERENTIATION 
OF VEGETABLE TANNINS . 1 

By E. Stiasny. 

In a paper published in Collegium 2 last year, some suggestions 
have been made as regards methods for distinguishing between 
different vegetable tannins, and preference has been given in gen¬ 
eral to precipitation and solubility tests before color tests. Since 
this a considerable amount of work has been done on this subject 
by a number of colleagues, who have been good enough to send 
me the results of their experiments. In collecting and publishing 
these results, I hope that the work which has already found the 
interest of so many workers, will continue until the goal we all 
desire is reached. 

The subject may be dealt with in similar order as in the previ¬ 
ous publication ( loc . cit.). 

A. TTIE LEAD ACETATE TEST. 

To 5 cc. of the tannin solution (analytical strength), 5 cc. of 
the lead acetate (10 per cent) are added and a portion of the 

1 Collegium , 1912, pp. 483-499* 

* Collegium , 1911, pp. 318-332, this J. vol. vi. pp. 479-496. 
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clear filtrate is mixed with an excess of sodium hydrate (io per 
cent.; fairly fresh solution) and the formation of a yellow color¬ 
ation observed. Colorless solutions are obtained with man¬ 
grove, mimosa, oakwood, chestnut, myrobalans, valonia, divi, al- 
garobilla and gallotannic acid; quebracho and ulmo gave a slight 
but distinct yellowish coloration; pistacia lentiscus and sumac 
gave a decided yellow and wood pulp a deep yellow coloration. 

The detection of wood pulp in such tannin extracts, where 
colorless solutions were to be expected by the above test, was 
therefore possible. But the fact that Quebracho gives a yellow 
color itself, makes the test of less value. However, for chestnut 
and oakwood extracts it has been found useful especially as a 
negative test, though the aniline test is the much more valuable 
one. No special remarks have been made concerning this test, 
by my colleagues. 

B. THE ACETIC ACID-LEAD ACETATE—TEST. 

Five cc. of the tannin solution (analytical strength) are mixed 
with io cc. acetic acid (io per cent.) and 5 cc. lead acetate (10 
per cent.) and the formation of a precipitate observed. 

Catechol tans (quebracho, mangrove, mimosa, ulmo, gambier), 
give no precipitate and the turbidity produced with sulphited ex¬ 
tracts is due to small amounts of lead sulphate. Pyrogallol tans 
on the other side (chestnut, oakwood, myrobalans, sumac, va¬ 
lonia, divi, algarobilla and gallotannic acid) give precipitates; 
and it must be mentioned that pistacia lentiscus behaves like a 
pyrogallol tan in this test. Some further information can be got 
by testing the filtrate of the precipitate with some drops of 
ferric alum (1 per cent.). The presence of quebracho, or 
mangrove, ulmo and gambier causes a green color (which is not 
always very bright and clear), while mimosa, myrobalans, su¬ 
mac, divi, algarobilla and gallotannic acid give a deep buish 
violet. Chestnut gives a very faint violet only, while oakwood 
and valonia remain quite colorless. Mr. Lauffmann of the 
Deutsche Versuchanstalt fur Lederindustrie in Freiberg confirms 
these observations and finds it probable that—after some more 
experience being obtained—a distinction between oakwood and 
chestnut extract may be possible by this test. In all those 
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cases which Mr. Lauffmann investigated, a slight violet coloration 
was obtained with chestnut, and a colorless solution with oak- 
wood (compare also the table in this Journal, 1911, p. 482); 
moreover he finds that in mixtures of oakwood and chestnut. 
25 per cent, of the latter can be detected by this test. 

Other applications of the acetic acid—lead acetate—test have 
been mentioned in the previous paper; they refer to the detection 
of Catechol tans in oakwood, chestnut and valonia extracts; also 
to the detection of myrobalans in oakwood and valonia, and 
(though less convincing) in chestnut extract. Catechol tans 
will cause a green coloration in the filtrate after adding iron 
alum, and Myrobalans will be detected by a distinct violet colora¬ 
tion. 

Another remark may be made as to the different behavior 
of catechol tans and pyrogallol tans towards this test. There is 
not doubt that constitutional differences of the two groups are 
responsible for the solubility or insolubility of the lead com¬ 
pounds. But it would hardly be correct to explain these facts by 
the difference in the degree of acid character of the respective 
tannins, or by the presence of a carboxylic group in the case 
where the insoluble lead salt is formed. By analogy with ferric 
salts (see Hantzch and Desch Ann. 323 [1912] p. 1.), we may 
assume that the lead compounds are phenolic salts even if free 
carboxylic groups are present, and the fact that the lead com¬ 
pound of gallic acid is soluble in acetic acid shows that no con¬ 
clusion as to the degree of acid character can be drawn by the 
solubility or insolubility of the lead compound. 

C. THE FORMALDEHYDE TEST. 

Fifty cc. tannin solution (analytical strength)+ 5 cc. strong 
hydrochloric acid-f-io cc. formaldehyde (40 per cent.) boiled 
with reflux condenser for half an hour, cooled down very well 
and filtered. The appearance of a precipitate whilst boiling has 
to be looked for, and the filtrate is used for the following test: 

Put about 10 cc. of the filtrate in a test-tube and add about 1 
cc. iron alum (T per cent.)-|-about 5 g. sodiumacetate (solid, 
without shaking) ; observe if blue (or violet) color appears in the 
lower layer. 
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This test is now so generally used, especially for the detection 
of pyrogallol tans (e. g. myrobalans) in mixtures with catechol 
tans (e. g. quebracho), that there seems little more to be said 
about it. Still there are some recent observations which have to be 
mentioned. While most sulphited quebracho extracts, which are 
on the market, behave regularly as to the formaldehyde test, there 
are methods of sulphiting quebracho extracts by which the ex¬ 
tract is not so easily and not completely precipitated with form¬ 
aldehyde. Dr. E. Schell has been good enough to draw my 
attention to this fact. If an extract is prepared in such special 
way as will be described below, and used for the formaldehyde 
test, the precipitation begins much later than with other sulphited 
and unsulphited extracts, and with some samples of extracts 
which we made on Dr. Schell's advice, io or 15 minutes boiling 
was necessary before the precipitate appeared. After 30 minutes 
boiling, as prescribed for the test, these special extracts are not 
completely precipitated, so that the filtrate of the properly cooled 
liquid, is more or less strongly colored. It is apparently a col¬ 
loidal solution, the formaldehyde condensation produced being 
of different nature than in ordinary cases. We have, however, 
not been able by adding various substances to completely avoid 
this phenomenon, but there is no fear of mistaking the eventual 
presence of progallol tans, as the colored filtrate of these solu¬ 
tions gives no distinct, and at least no blue coloration after add- 
ferric alum and sodium acetate. 

Quebracho extracts of such abnormal behavior have been pro¬ 
duced by one of the following (and similar) methods: 

(a) Twenty g. pure quebracho extract (liquid) was heated 
and 5 g. sodium bisulphite (30 per cent.) and 0.2 g. sodium 
carbonate in a water bath with reflux condenser for 12 hours. 

(b) The extract obtained as in a) is mixed with 4.2 cc. N/ 2 
HC1. 

(c) Twenty g. quebracho was treated with 5 g. sodium bisul¬ 
phite (30 per cent.) and 0.75 g. sodium carbonate as described 
in (a). 

(d) extract (c) acidified with 12.6 cc. N/ 2 HC 1 . 

The stronger the treatment, the more pronounced is the ab¬ 
normal behavior. 
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Turning now to pure and untreated quebracho extracts, there 
is another use, which can be made of the formaldehyde test for 
the detection of wood pulp (and other adulterants). 

Pure and untreated quebracho extracts give a very complete 
precipitate when treated with formaldehyde and hydrochloric 
acid. If this precipitate (starting from 50 cc. solution) is col¬ 
lected in a gooch crucible, washed (until free from chlorine), 
dried and weighed, the figure will amount to about 95 per cent, on 
the total solubles of the original tannin solution. 

Presence of wood pulp will considerably diminish this per¬ 
centage, though a portion of the wood pulp is coprecipitated 
with the quebracho. Examples: 

Fifty cc. quebracho solution (corresponding to 0.2154 g. sol¬ 
ubles) gave 0.2055 g., of formaldehyde precipitate (=95.4 per 
cent.). 

Fifty cc. of the same quebracho solution-)-10 cc. wood pulp 
solution (corresponding to 0.086 g. solubles) gave 0.2261 g. of 
formaldehyde precipitate (=75 per cent, on the total solubles). 

(If no co-precipitation occurred, 68 per cent, would be found.) 

Fifty cc. of the above quebracho solution-)-20 cc. wood pulp 
(corresponding to 0.172 solubles) gas 0.2412 of formaldehyde 
precipitate (=62.3 per cent, on the total solubles; 53 per cent, 
calculated, if no co-precipitation occurred). 

This test has been mentioned, though in the case of untreated 
quebracho extract there are much quicker methods of finding 
wood pulp. 

For sulphited quebracho extracts the above test is not ap¬ 
plicable, because the precipitate even after thoroughly washing, 
darkens by drying and no constant weight can be obtained. The 
well washed formaldehyde-precipitate besides contains consid¬ 
erable amounts of combined sulphur which after oxydizing with 
bromine can be estimated as barium sulphate, showing again that 
the sulphiting action on quebracho extract is a chemical one. 

The quantitative estimation of catechol tans in mixtures with 
pyrogallol tans is not considered possible by the formaldehyde 
test (see also “Der Gerber” 1907) owing to the fact that con¬ 
siderable amounts of the pyrogallol tans are coprecipitated. The 
attention of those interested in this question may however be di- 
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rected to a paper Small (this Journal, 1911, pp. 107-111) 
who by a different working method obtained very satisfactory 
results. 


D. SOLUBILTTY TESTS. 

Much work has been done since the last publication, on this 
subject, and may collaborators have contributed to our knowledge 
on the behavior of special tannin materials and tannin extracts 
to organic solvents. 

As to the ethylacetate figure, the mode of procedure recom¬ 



mended in Coll., 1911, p. 325, was, to place 25 cc. of the tannin 
solution in a small separating funnel, to shake it out repeatedly 
with 25 cc. ethylacetate until the ethylacetate remains colorless, 
and to compare the dry residue of the aqueous layer with the 
total solubles of a corresponding volume of the original aqueous 
solution. Attention must be given to the fact that ethylacetate 
(especially when dry and pure) is considerably soluble in water, 
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so that it is advisable to pass a current of air for about io min¬ 
utes through the extracted aqueous solution before taking say 
20 cc. for evaporation. The dried residue must of course be sub¬ 
tracted from the total solubles of 20 cc. original liquid. The 
difference (expressed in per cent.) gives the solubility in ethyl- 
acetate. Two improvements have been made of this method; 
first, the use of a very simple apparatus (see figure) which al¬ 
lows the automatic extraction of the aqueous tannin solution. A 
certain amount, about 50 cc. of ethylacetate is placed in the 
flask A, and distilled over by means of a water bath into the 
flask B so that the ethylacetate condensed in C drops into the 
funnel and is forced to pass through the tannin solution (in B) 
before it runs back (through a wide side tube) into flask A. Two 
to three hours extraction has proved sufficient for completely 
extracting the tannin solution, if the ethylacetate is kept boiling 
so that a continuous and rapid dropping of the condensed ethyl¬ 
acetate is going on in the flask B. If several determinations of 
this kind have to be made, it simply means cleaning flask B and 
introducing into it a new tannin solution (25-30 cc.) when the 
extraction by means of the old ethylacetate in flask A can go on 
again. 

The other improvement, which I wish to propose is the use of 
amylacetate in place ethylacetate. Many tests carried out by 
Mr. C. D. Wilkinson have shown that the solubility in amylacetate 
is practically the same as that in ethylacetate (see table II), 
amylacetate having the advantage of being insoluble in water, so 
that no removal of this solvent from the aqueous tannin solution 
is necessary. 

The higher boiling point of amylacetate requires the use of 
an oil bath (instead of a water bath) for flask A and a cooling 
arrangement for flask B, which is very simply made by placing 
flask B in a basin with a continual stream of cold water passing 
through it. 

The alcohol figure has been carried out as described in Coll. 
1911. 
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TABLE I. 


Ethyl acetate 

Tanning material or extract figure 

Alcohol 

figure 

Names of workers 

Quebracho wood. 83.3 

0.0 

R. Lauffmann 

74-7 

— 

it 

76.1 

0.0 

<i 

74.8 

0.8 

t 4 

79-5 

— 

4 4 

76.3 

0.4 

(4 

81.9 

0.6 

4 4 

74.4 

— 

L. Poliak 

Quebracho extracts: 
untreated, liquid (0.5 % ash) 74.5 

4.6 

R. Lauffmann 

(0.2# ash) 77.5 

4.4 

“ 

73-3 

— 

Allen and Auerbach 

72.4 

— 

“ 

70.9 

— 

L. Poliak 

77-9 

2.2 

Stiasny and Wilkinson 

72.7 

2.2 

44 

80.0 

0.8 

4 4 

76.0 

— 

“ 

untreated, solid (0.3% ash). 72.9 

2.1 

R. Lauffmann 

(0.2% ash). 75.9 

0.0 


(0.2% ash). 78.4 

3-3 

>4 

(0.4% ash). 79.9 

2.0 

4 4 

77-3 

— 

L. Poliak 

81.8 

0.0 

T. H. Davies and Hirst 

sulphited.(1.3% ash). 61.3 

4.0 

R. Lauffmann 

(3.5% SO a ) 24.4 

3-5 

“ 

(0.8^ ash). 28.4 

0.0 

L. Poliak 

(3.5% SO,) 2.4 

3-5 

“ 

21 4 

— 

l 4 

27.5 

0.0 

T. H. Davies and Hirst 

25.7 

0.0 

44 

(slightly). 67.6 

— 

Allen and Auerbach 

(slightly). 64.6 

— 

44 

40.6 

— 

“ 

37.4 

— 


34.8 

— 

Stiasny and Wilkinson 

33.6 

4.7 

4 4 

31 .1 

2.1 

“ 

23-9 

1.1 

4 4 

18.2 

— 

“ 

15.9 

- 

4 4 

5-6 

— 

“ 

9.6 

— 

4 4 

23.6 

— 

4 4 

treated, but not sulphited.. 64.2 

— 

L. Poliak 








556 


leather chemists association 


TABLE I.—(Continued). 


Btbylacetate 

Tanning material or extract figure 

Alcohol 

figure 

Names of workers 

Quebracho extracts 71.8 

— 

L. Poliak 

58.6 

— 

“ 

(0.8 % ash)* 65.6 

5.8 

R. Lauffmann 

(1.0 jfc ash)* 66.4 

1.1 

«« 

\l.\% ash). 59.3 

3-3 

tt 

(0.9% ash). 65.8 

38 

11 

(1.0% ash). 59.3 

43 

11 

(1.0% ash). 60.7 

53 

it 

Mangrove bark. 5.2 

— 

L. Poliak 

11.4 

— 

14 

2.1 

— 

Allen and Auerbach 

4.0 

— 

11 

54 

— 

tt 

6.7 

— 

i 4 

6.7 

— 

4 » 

7.5 


4 4 

7.7 

— 

4 4 

8.8 

- 

4 4 

9.0 

— 

4 4 

9-3 

— 

4 4 

9-5 

-- 

1 4 

9.7 

— 

4 4 

10.4 

— 

4 4 

* 0.5 

— 

« 4 

10.5 

— 

4 4 

130 

— 

4 4 

* 3-2 

— 

44 

* 3-6 

— 

4 4 

16.4 

— 

4 * 

34-6 

— 

4 4 

42.5 

— 

4 4 

3*9 

4.9 

R. Lauffmann 

2-9 

4-3 

41 

36 

0.0 

4 * 

2.1 

4.7 

“ 

Mangrove extract: 

untreated. 3.4 

3-8 

4 4 

49 

6.8 

“ 

0.0 

*•3 

Stiasny and Wilkinson 

0.9 

— 

Allen and Auerbach 

10.1 

— 

11 

solid. 9.7 

— 

L. Poliak 
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TABLE I.— (Continued). 


Tanuing material or extract 

Ethylacetate 

figure 

Alcohol 

figure 

Names of workers 

Mangrove Extract: 

treated and sulphited • 

.... 11.4 

4.6 

R. Lauffmann 


11.8 

9-1 

“ 


15.8 

11.9 

“ 


9 * 1 

— 

Allen and Auerbach 

treated, not sulphited . 

.... 9.1 

130 

R. Lauffmann 


8.3 

2.2 

<* 


12.8 

8.6 

4 4 


16.2 

10.5 

< < 


8.5 

10.8 

1 4 


13*8 

4.6 

4 I 


14.0 

58 

4 4 

Mimosa bark . 

•••• 32.5 

1.6 

R. Lauffmann 


42.8 

0.4 

44 


43-9 

— 

L. Poliak 


44.2 

— 

i ( 


46.5 

— 

Allen and Auerbach 


57-5 

— 

< < 

Mimosa extract: 

untreated. 

•••• 339 

9.6 

R. Lauffmann 


34.4 

o .3 



34.2 

23 

Stiasny and Wilkinson 


37-9 

0.0 

<< 


33-8 

— 

Allen and Auerbach 

sulphited. 

- 25.6 

— 

4 4 

Chestnut wood. 

.... 9.2 

16.9 

R. Lauffmann 


4.1 

11.0 

< < 


8.2 

20.8 

t < 


8.5 

96 

< t 


11.7 

13-8 

1« 


17.9 

— 

L. Poliak 


21.8 

— 

«< 

Chestnut extract: 

untreated .. •. 

•••• 14.5 

* 9-3 

R. Lauffmann 


16.0 

19.8 

t( 


15-2 

17.3 

<( 


12.5 

134 

«< 


9-3 

19.5 

t« 


11.8 

14.3 

K 


3 -o 

213 

Stiasny and Wilkinson 


10.1 

174 

“ 

blood decolorized .. 9.4 

19.1 

«< 

South West France, “ 

.. 10.6 

— 

L. Poliak 
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TABLE I.— (Continued). 


EthylaceUte 

Alcohol 


Tanning material or extract 

figure 

figure 

Names of workers 

Chestnut extract: 

South France, blood decol* 

' 94 

_ 

L. Poliak 

South East France, “ . 

• io.o 

_ 

14 

Corsica, “ . 

. 9.6 


.4 

Italy (South), “ . 

• 9-5 

— 

“ 


3-2 

20.7 

J. Chadwick 


9.8 

16.9 

4 4 


10.0 

17.3 

« 4 


9-7 

16.7 

Davies and Hirst 


10.3 

16.1 

“ 


6.1 

17.0 

“ 


6.9 

17.0 

“ 


8.3 

10.9 

4 4 

Oak wood.. 

- 10.0 

19*5 

R. Lauffmann 

Oakwood extract. 

• 11.2 

22 8 



8.6 

21.2 

4 4 


12.6 

21.6 

44 

(liquor from extraction) ... 

2.0 

26.7 

Stiasny and Wilkinson 


20.4 

32.3 

Davies and Hirst 


2.0 

25-9 

J. Chadwick 


i -9 

26.2 

“ 


2.1 

27.1 

“ 

treated (not sulphited). 

7.5 

22.7 

R. Lauffmann 

slightly sulphited. 

u *9 

26.1 

44 

Myrobalans : 

(fruit). 

47-5 

0.1 

R. Lauffmann 


42.5 

0.0 

4 4 


50.5 

5-2 

“ 


52.3 

— 

Davies and Hirst 

(no stones)... 

48.9 

— 

L. Pollack 

45-7 

— 

4 4 

Myrobalan extract. 

37-3 

10.2 

R. Lauffmann 


37.4 

14.8 

44 


41-5 

9.6 

44 


43-1 

8.0 

4 4 


33-3 

9-3 

Stiasny and W r ilkinson 


35-7 

8.2 

4 4 


444 

8.2 

4 4 


45-6 

5*5 

“ 


39*2 

— 

Allen and Auerbach 


32.0 

9 *i 

J. Chadwick 


33 *o 

9.8 

“ 


3 i -9 

9.6 

44 










vegetable tannins 


559 


TABLE I.— {Continued). 


Ethylacetate 

Alcohol 


Tanning material or extract 

figure 

figure 

Names of workers 

Valonia . 

7-3 

24.3 

R. Lauffmann 


11.8 

28.9 

4 4 


15-7 

239 

“ 


8.2 

26.0 

Davies and Hirst 


12.8 

20.0 

“ 

Valonia extract. 

7-3 

38.6 

Stiasny and Wilkinson 


o -3 

28.0 

“ 

Trillo. ■ 

• 58.7 

— 

Allen and Auerbach 

Divi-divi. 

41.1 

3-2 

R. Lauffmann 


33-3 

8.3 

“ 


36.6 

9-7 

«* 


37-4 

— 

L. Poliak 

Divi extract. 

49-7 

1.8 

Stiasny and Wilkinson 


38.1 

— 

Allen and Auerbach 

Algarobilla... 

55-7 

0.6 

R. Lauffmann 

Algarobilla extract. 

• 544 

14 

Stiasny and Wilkinson 

Sumac. 

■ 45 -i 

12.2 

R. Lauffmann 


62.3 

6.2 

1 4 


59 -1 

— 

“ 


56.1 

— 

“ 


44-2 

6.6 

< < 


42.0 

15.9 

Stiasny and Wilkinson 

Sumac Extract. 

48.5 

10.2 

R. Lauffmann 


518 

7-9 

“ 


40.7 

19.2 

4 4 


50-7 

14.8 

Stiasny and Wilkinson 


56.2 

10.5 

“ 


57-7 

9-5 

• 4 


52.3 

12.7 

J. Chadwick 


54.6 

11.6 

4 i 


56.2 

9-9 


Gambier. 

554 

5.6 

R. Lauffmann 


53-5 

9-9 

“ 


52.3 

47 

J. Chadwick 


514 

4-2 



51*6 

4.2 

“ 

Block-Gambier. 

■ 64.5 

4.8 

Davies and Hirst 

Gambier extract (Indragiri) • 

’ 5 » 4 

4.8 

Stiasny and Wilkinson 


In the latter case, the ethylacetate figure could be further in¬ 
creased (to 33.5 per cent.) by repeated treatment as described 
above. 
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TABLE II. 


Tauning extract 

Ethylacetate 

figure 

Amylacetate 

figure 

Quebracho, pure, liquid. 

76.0 

77.9 

Quebracho, sulphited. 

- 18.2 

15 -1 

i 4 14 

15.9 

11-7 

ii ** 

5.6 

4*4 

“ “ . 

9.6 

7-8 

Mangrove, pure. 

4.9 

4.0 

Mimosa, pure .. 

34.2 

31.3 


Ten cc. of the solution of analytical strength are placed in a 
too cc. flask and absolute alcohol added to the mark. Fifty cc. 
of the filtrate are evaporated to dryness and the weight of the 
dried residue compared with the total solubles of a corresponding 
volume of the original liquor. 

The figures of (Table 1) show distinctly the value of these 
solubility tests, the degree of accuracy of the results of different 
workers with different extracts of the same kind, and the in¬ 
fluence of the treatment of the extracts, etc. 

As to quebracho extracts, 23 different results (5 workers) show 
that untreated extracts as well as quebracho wood give an ethyl- 
acetate figure of 70-80 per cent. The few amylacetate figures 
obtained show the same limits. Sulphiting distinctly diminishes 
the solubility of quebracho extracts, and there seems to be some 
proportionality between the degree of sulphiting and the decrease 
of the solubility figure. Complete sulphiting most probably renders 
the quebracho tans entirely insoluble, the lowest figures obtained 
being 2.4 per cent, and 5.6 per cent. 

It is obvious, that this behavior of sulphited quebracho extracts 
materially diminishes the value of the ethylacetate figure for the 
detection of adulterants (such as mangrove) and several at¬ 
tempts have been made to reconvert the sulphited extracts into 
original ones. This however, appeared to be impossible as the 
sulphiting operation is a chemical action on the tannin and it 
seems that this chemical action is not a reversible one. By the 
action of acid for instance on sulphited extracts the ethylacetate 
figures are but slightly increased (see Table III) and Dr. Leo¬ 
pold Poliak in his report, confirms this statement. A distinct 
though also insufficient increase of the ethylacetate figure was 
obtained by Dr. Poliak by evaporating 25 cc. of the analytical so- 
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lution on a sand bath, and extracting the dry residue in a Sox- 
hlet with alcohol. After evaporating, dissolving the residue in 
50 cc. of hot water and cooling, the ethylacetate figure was de¬ 
termined by the way described above and 38.8 per cent, was found 
in case of a slightly sulphited quebracho-extract (compared with 
28.4 per cent, of the original extract). A strongly sulphited que¬ 
bracho extract gave 26.1 per cent, (compared with 2.4 per cent, 
of the original extract). 


TABLE III. 


Tanning extract 

Sulphited Quebracho Extract 


Ethylacetate 

figure 


after 

acidifying 
18.2 23.4 

15.9 22.7 

5.6 16.8 

9*6 21.3 

23-9 3i.i 

31.1 44.1 


TABLE IV. 



Ethyl- 

Dry residue extracted 
in Soxhlet with 

Tanning extract 

acetate 

figure 

Ethyl¬ 

acetate 

Acetone 

Quebracho, pure, liquid. 

70.9 

87.4 

96.I 

“ (Triumph), liquid. 

64.2 

81.2 

100.0 

*i it it 

71.8 

82.5 

— 

4 4 4 4 solid.. 

58.6 

56.8 

— 

4 4 slightly sulphited.. 

28.4 

35.7 

85.8 

“ strongly “ 

2.4 

17.9 

40.6 

44 sulphited, solid.... 

21.4 

20.3 

— 


Dr. Poliak has also determined some solubility figures by ex¬ 
tracting the dried solubles in the soxhlet with organic solvents; 
he arrived at figures (see Table IV) which in the case of ethyl- 
acetate show in most cases a distinct increase when compared 
with the figures obtained by shaking out the aqueous solution, but 
not satisfactory results are obtained with sulphited extracts and 
therefore the method does not promise any advantage. 

As to mangrove bark, a large number of determinations of the 
ethylacetate figure was carried out by Messrs. Allen and Auer¬ 
bach, and up to 42 per cent, of solubles were found. These sur¬ 
prising results can perhaps be explained by the fact that the 
bark of different species of trees is sold under the name of 
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mangrove, and that these botanical differences are responsible 
for the differences in the figures obtained. Untreated mangrove 
extracts all behave as we should expect according to the few fig¬ 
ures published in Coll. 1911; and any treatment of the extract, 
either with sulphites or otherwise, seem to increase the solu¬ 
bility in ethylacetate (but apparently not exceeding 16 per cent.) 
which is quite the reverse effect to what we have seen in the 
case of quebracho. 

In mixtures of untreated quebracho with mangrove, the ethyl- 
acetate figure will prove very valuable and it has been shown in 
the previous paper, and is confirmed by Mr. Lauffmann, that in 
such mixtures the amount of mangrove can approximately be 
calculated from this figure (see Table V; see also Coll. 1911, p. 
327, This J., Vol. VI, p. 490 * 

TABLE V. 


Ethylacetate figure 
Mixture of Found Expected 

75 % Quebracho and 25 % Mangrove. 58.9 56.8 

50% “ “ 50% “ . 40.5 39 -o 


In mixture of sulphited quebracho with mangrove, the solu¬ 
bility test is of no practical value for the detection of mangrove. 

The figures of mimosa extract (see Table I) are in very good 
concordance with those given in the previous paper, and the 
effect of sulphiting seems to be similar to that of quebracho. 
The ethylacetate figure of mimosa bark is somewhat higher than 
that of the extract, and the difference between the figures of 
mimosa extracts and mimosa barks may—partially at least—be 
explained by the difference in the proportion of tans to non-tans 
and by the different solubility of tans and non-tans in ethyl¬ 
acetate. Besides there may be some alterations going on during 
the concentration of the liquors, which may be responsible for 
this behavior. 

A considerable amount of work has been done as regards 
chestnut extracts, and in addition to the figures in Table I 
some interesting remarks have been made by Dr. Poliak, who 
found that the extracts of different countries are very much alike 
as regards their ethylacetate figures, while the trees of these coun¬ 
tries vary in height, color of the wood, and of the liquors ob¬ 
tained by extraction. The average figure is 10 per cent. The 
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root-tannin of chestnut gives the same figure (10.2 per cent). 
No effect of decolorization with blood was observed, but the 
solubility is increased by evaporation of the liquor (see Table 


VI). 

TABLE VI. 

Ethylacetate 

figure 

Chestnut liquor b}* extraction.. 6.6 

Same liquor after decolorizing with blood... 6.3 

Extract made from above liquor. 10.0 


Here again we find the influence of concentrating the liquor, 
but in the opposite direction as in the case of mimosa. 

The figures obtained by Dr. Poliak, when the dry residue of a 
chestnut liquor is extracted in a soxhlet apparatus, were much 
higher, viz.: 25.9 (average of 4 samples of extract), and 20.0 
(average of 3 samples of wood). 

The quality of the dry wood is of distinct influence on the solu¬ 
bility figure obtained by extracting the wood in the soxhlet, and 
dark red wood (inferior quality) gives higher figures and much 
darker solutions than bright wood (superior quality). Some 
such figures (Dr. Poliak) are collected in Table VII where the 
solubility in acetone is also given. 

TABLE VII. 

Ethy (acetate Acetone 

Chestnut wood jf of tannin figure figure 

of superior quality (bright). 15.0% 17.9# 47-7% 

ofless “ (dark). 14.6% 21.8% 55.3^ 

As regards oakwood extract, the ethylacetate figure seems to 
lie between o and 12 (one exception, showing 20.4, may be as¬ 
sumed to be due to adulteration until a greater number of figures 
are known). Anyhow, no difference between oakwood and 
chestnut exists, as regards solubility in ethylacetate. The alcohol 
figures are slightly higher (20-27), than those of chestnut 
(15-20). 

The other figures of Table I do not want any explanation or 
remarks. 

As regards the gelatine, iron, bromine, ammonium sulphide, 
and other tests, the previous publication may be referred to, as 
no further observations have been collected since. There are some 
new tests which have been proposed lately and which may be de- 
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scribed here though a larger number of experiments seems de¬ 
sirable before a conclusive judgment can be arrived at. 

Bennett's test for distinguishing two groups of pyrogallol tan¬ 
nins. Two to three cc. of the tannin solution are mixed with 2-3 
cc. sodium bisulphite (10 per cent.) and one or two drops of 
10 per cent, potassium chromate. All catechol tans with this 
reaction, produce a greenish color. Some pyrogallol tans, viz.: 
myrobalans, sumac, and gallotanic acid, produce a blood red 
color, which rapidly fades to brown. With other pyrogallol tan¬ 
nins, viz.: valonia, chestnut and oakwood extracts, a deep red 
violet is obtained, which is pretty stable. 

This test is very useful for the identification of a single tanning 
material; and for subdividing the pyrogalloltans into two groups; 
it does not, however, help to decide the frequent question of 
chestnut or oakwood extracts being adulterated with myrobalans. 

Schell's test for detecting mangrove in quebracho extracts 
(natural and sulphited). Twenty cc. of the tannin solution (an¬ 
alytical strength; the solution must first be heated to the boiling 
point and then rapidly cooled, to avoid oxidation during the 
test) are placed in a small cylinder and immediately covered with 
petrol ether (to be protected from air) and mixed with 1 cc. 
of cobalt chloride (20 per cent.) and 1 cc. strong ammonia by 
means of a glass rod. 

Dr. Schell states that both sulphited and unsulphited quebracho 
extracts give a bright greyish green coloration, while mangrove 
gives a brownish violet, this violet tint being easily observed in 
mixtures containing mangrove. 

Mr. Lauffmann applied the test to other tannins and he gives 
his results in form of Table VIII. 

Mr. Lauffmann suggests the use of this test for the identifica¬ 
tion of pure mimosa, and for the detection of algarobilla. In 
mixtures of quebracho and mangrove, he finds any mixed color, 
according to the proportion of mangrove, and the mangrove color 
predominating when 40-50 per cent, of mangrove is present. 

Similar experiments made by the referee in conjunction with 
Mr. Wilkinson showed that mixtures of mangrove with que¬ 
bracho extracts of different makes, gave very different colors, and 
that without comparing the color of the respective pure quebracho 
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TABLE VIII. 

Tannin extract 

Quebracho. 

Mangrove..... 

Mimosa. 

Mallet.. 

Oakwood.. 

Chestnut. 

Myrobalans.. 

Sumac. 

Divi. 

Valonia. 

Algarobilla. 

Pine bark . 

Wood pulp.. 


Color produces by 
Schell’s test 

Bluish green 
Lilac 

Pigeon blue 
Bluish green 
Green 
Green 

Bright green 
Grass green 
Dark green 
Dark green 
Bright brown 
Olive green 
Green 


extracts which also differ considerably from one another, it seems 
often difficult to come to a decision even if 10-20 per cent, of 
mangrove are present. 

It seems therefore desirable, that a larger amount of observa¬ 
tions be collected before a conclusive view can be arrived at. 


Kohnstein’s Test (See Collegium, 1912, />. 153-158 Abstr, 
This ]., Aug., p. 449.) 

Mix 5 cc. of a 10 per cent, alcutin 1 solution, with to cc. of the 
tannin solution (analytical strength), filter, add a little strong 
ammonia to the filtrate, observe the color produced, boil and ob¬ 
serve again the change of color. 

The test is apparently a color test of non-tans, the tannin 
being removed by precipitating with alcutin. 

The table of Kohnstein’s results may be reprinted here (see 
Table IX). 

Dr. Poliak in repeating the Kohnstein test, finds that by boil¬ 
ing with ammonia a precipitate is formed (this is not mentioned 
by Kohnstein) and that the color of this precipitate is the most 
characteristic feature of the test. Dr. Poliak moreover points 
out that the filtrate from the alcutin precipitate must be entirely 
clear and kaolin should be added before filtering to secure this 
clearness. 

Dr. Poliak (See Collegium 1912, p. 234, This J., Aug., p. 449) 
recommends the following way of carrying out the test: 

1 Alcutin is an Albumose and can be obtained from Dr. Meyersburg, 
Vienna, Stumper Gasse 37. 
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TABLE IX. 

Color of filtrate after adding ammonia 

Color /-*-- 

Tanning material of alcutin-pp cold boiling 

Quebracho . white wine-yellow wine-yellow 

Mangrove. rose-flesh color flesh color deep bordeaux red 

slightly violet 

Sumac. white sulphur-yellow orange 

Knoppern. greyish white bright flesh color wine-yellow 

Pine bark. reddish white green wine-yellow 

Oak bark. yellowish wine-yellow bright yellow 

Oakwood. brownish yellow reddish brown reddish brown 

Chestnut.. brownish yellow reddish brown reddish brown 

Myrobalans....... greenish white lemon yellow orange 


Ten cc. of the tannin solution are mixed with 5 cc. of the 10 
per cent, alcutin solution, a little kaolin being added and the pre¬ 
cipitate filtered. The clear filtrate is boiled with ammonia, the 
precipitate which is formed, filtered through a small filter and 
washed with water. This precipitate according to Poliak is white 
(and thus escapes detection on the filter) in the case of que¬ 
bracho, but reddish in the case of mangrove, and 10 per cent, 
of mangrove can be seen if only mangrove and quebracho are 
present. In extracts, which also contain myrobalans, mangrove 
cannot be detected by this test, as the color of the precipitate 
is yellowish. Mallet also gives a color similar to mangrove. The 
filtrate of the ammonia precipitation is, according to Poliak, 
more or less yellowish, both in the case of quebracho and man¬ 
grove. (See however Kohnstein’s table). 

The importance of the task to detect small amounts of man¬ 
grove in sulphited quebracho extracts led to some experiments 
made by the referee in conjunction with Mr. C. D. Wilkinson, 
the results of which are given in Table X. 

It can be seen from this table that different quebracho extracts 
(all guaranteed pure) behave not quite equally, and that the pres¬ 
ence of 20 per cent, mangrove cannot be detected with certainty in 
some of the mixtures, even if myrobalans are absent. More¬ 
over, as this test merely deals with the non-tans and according 
to Kohnstein’s view is caused by small traces of mineral salts 
present in the extract, there is a possibility that these mineral 
salts may be present by other reasons than adulteration with spe¬ 
cial tannin extracts, and thus the presence of the latter may be 
wrongly indicated. However, more work is desirable, by dif- 












Tannin extract Color of alcutin-pp. The filtrate boiled with ammonia 

. Quebracho, Argentine solid. yellowish brown pp. very slightly violet 

filtrate yellow 

t. Quebracho, pure, liquid. bright flesh color pp. slightly colored, but not violet 

filtrate yellow 
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filtrate reddish yellow 

. Quebracho (4) -f 20% Mangrove (7). yellowish brown pp. reddish, but not violet 

filtrate reddish brown 

. Quebracho (4) -f 20% Mangrove (7) -f pp* reddish, but not violet 

Myrobalans (8). yellowish brown filtrate reddish brown 
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ferent workers and with different extracts, before a definite con¬ 
clusion can be arrived at. 

Hoppenstedt’s test (see this J., March, 1912, p. 170) is also a 
test of non-tans, but a solubility test. 

Take 25 cc. of the tannin solution and add slowly, while stir¬ 
ring, 25 cc. of 1 cc. quinine hydrochloride, then filter. Place 
5 cc. of the clear filtrate in a test-tube, add 1 cc. of concentrated 
acetic acid, and mix. Then add 2 cc. of acetone and mix again, 
then add 5 cc. of ethylacetate, mix thoroughly and shake, and 
then allow layers to separate. With mangrove the lower layer is 
colored a strongly yellow brown, whereas with all the other 
tannins, the layer is colorless. 

In applying this test to a few quebracho and mangrove ex¬ 
tracts, wood pulp, and mixtures of quebracho with 20 per cent, 
mangrove, we found that the color of the filtrate from the Qui~ 
nin-precipitate is as distinct as the color of the aqueous layer 
finally arrived at. Further that there are pure quebracho extracts 
which give a definite, though faint yellow even in absence of man¬ 
grove and that there are mangrove extracts which give the 
test much less distinct than others, so that mixtures of que¬ 
bracho with 20 per cent, mangrove may give a nearly colorless 
layer while other pure quebracho extracts show much more 
distinctly the yellowish tint. Wood pulp, by the way, gives also 
a yellowish shade. 

TABLE XI. 

Color of the lower layer 

Tannin extract (Hoppenstedt test 

1. Quebracho, solid.colorless 

2. “ liquid, pure.slightly, but distinctly yellowish 

3. “ sulphited. colorless 

4. “ sulphited.colorless 

5. Mangrove liquid.strongly yellow 

6. “ liquid...yellow 

7. “ solid.strongly yellow 

8. Wood pulp.slightly yellow 

9. Quebracho (3) 20% mangrove (6)....very slightly yellow (less dis¬ 

tinct than [2]) 

Table XI gives the results obtained by the referee and Mr. 
Wilkinson. We should like other colleagues to communicate 
their experience with the Hoppenstedt test before coming to a 
conclusion as to its value. 

Concluding this report, we may say, that there seems to be 
some resemblance between the qualitative analysis of tannins 
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and that of oils, as in both cases a number of figures and tests 
are necessary to allow a conclusion, which in some cases is not 
very easy. Of those tests which hitherto have proved of greatest 
value in this respect, we may mention the solubility tests, the 
formaldehyde test, the acetic acid—lead acetate test, the anilin- 
test and the bromine test, but many more tests (see previous 
paper) ought to be made and the amount of tans and non-tans 
and their proportion considered, the Lowenthal figure determined, 
etc. In some cases the dyeing of cotton strips will also prove use¬ 
ful. 1 


ABSTRACTS. 

Importance of Chemical Control in the Leather Industries. M. S. Sala- 
mon and W. M. Seaber. Leather Trades’ Review, Vol. 45, pp. 33-4, 116-7, 
195-6, 348-9. Washing and Soaking .—High temporary hardness is likely 
to cause trouble, due to precipitation of carbonate of lime on the pelt, 
causing hard spots and uneven tannage. Uneven dyeing also results from 
deposits of chalk in the leather. In the fat-liquoring process, the soap 
used is decomposed by calcium and magnesium carbonates in the leather, 
forming insoluble soaps. Hard waters may be improved by the addition 
of caustic soda (not to exceed 0.1 per cent.). Unhairing. —Lime may 
contain many impurities, as silica, magnesia, iron, alumina, and calcium 
carbonate due to incomplete burning. It is desirable to know the com¬ 
position, not so much because of injury which the impurities may cause 
as in order to prevent lack of uniformity in the action of the limes due 
to variation in the different consignments. Lime should not contain iron 
oxide. The author mentions a sample containing 4 per cent. Fe..Oa. Sul¬ 
phides of lime, soda and arsenic are now often used with lime to hasten 
the process of unhairing. Sodium sulphide should be free from carbonate, 
and from iron. Arsenic sulphide may contain sulphur or arsenious oxide, 
neither of which is of any value. It is important to know the degree of 
purity of both arsenic and sodium sulphides. “Tank waste” from the 
Leblanc soda process, containing calcium sulphide is also used, and it is 
important to know its composition. 

Delitning, Bating, etc. —The action of dung bates is so little understood 
that not much can be done in the way of chemical control. Acids used 
for deliming must be tested for strength and purity. Formulas for sev¬ 
eral deliming and drenching processes are given. Tanning Materials .— 
Any valuation of a tanning material must be based chiefly on its tannin 
content, though some forms of adulteration with cheaper tannins can be 
detected. One of the important services rendered hy the chemist is in 
the examination of spent materials, which should not contain more than 
1 Specially recommended in Mr. Lauffmann's report. 
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i per cent, of tannin. In examining spent liquors, an important point is 
the proportion of acid. Too little acid permits the hides to shrink from 
the astringent action of the tannin. In the case of sole leather, thorough 
preliminary deliming is not necessary if the acidity of the liquors is kept 
up, but if it is not, the lime remaining in the hides may react with the 
tanning materials to produce stains. Alum Tannage .—Alum is liable to 
contain iron, which may be detected by boiling its solution with a few 
drops of nitric acid and adding potassium ferrocyanide solution. A blue 
color indicates iron. Free sulphuric acid may be detected in aluminum 
sulphate by adding logwood solution, giving violet if the salt is neutral, 
but brown-yellow if it is acid. The acidity may be corrected by allowing 
the solution to stand for some time after adding some granulated zinc. 

Chrome Tannage .—The main sources of chrome for tannage are the 
bichromates of soda and potash. The percentage of chrome in these 
should be determined. In the two-bath process, the bichromate should 
be in excess in the first bath. When the first pack has been removed, the 
amount of bichromate in the spent liquor is determined, and enough 
bichromate is added to replace what has been used up, and a full dose 
of acid. (Neither here nor under spent vegetable tan liquors does the 
author make any allusion to the effect of the accumulation of salts of 
soda and potash in the liquors.— Ed.) In the one-bath process the basicity 
of the liquor should be known. In both processes, the acid remaining in 
the leather must be neutralized, and care must be taken to avoid over- 
neutralization. Borax or bicarbonate of soda solution is often employed. 
Hypo used in the second bath must be tested for available SO*. Hydro¬ 
chloric acid must be tested for strength and impurities, especially sul¬ 
phuric acid. 

Oils and Fats .—The tanner is obliged to be on the lookout for adultera¬ 
tion in the oils and fats used in his work. Tallow is often adulterated 
with cottonseed oil, stearin, resin, or paraffin. Some of these may be 
detected by smell. Good tallow is almost odorless. Neats-foot oil is 
subject to all sorts of adulteration, bone oil, cottonseed oil, lard oil and 
mineral oil being often met with. Neats-foot should not deposit much 
stearin on cooling. Tallow oil is a good substitute for neats-foot. Olive 
oil is used in making some kinds of fat-liquors. The amount of fatty 
acids due to rancidity should not be high. A small proportion is an 
advantage, as they aid the formation of emulsions. Sesame, rape and 
cottonseed oil are adulterants. Castor oil is often adulterated with rosin 
oil. Turkey red oil (sulphated castor) is a soluble oil, and if pure gives 
a clear solution in water. Linseed oil is tested by coating glass plates 
3 by 4 inches in size with a thin film and exposing to air and light, noting 
when the film ceases to be “tacky.” A good oil should dry in 3 days. In 
comparing different samples they should be run at the same time, as 
differences in atmospheric conditions influence results largely. Ash of 
linseed oil should be very small. Cod oil is often adulterated with 
mineral or rosin oils or with other fish oils. Cod should not be high in 
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acid, as this increases the tendency to spue. Degras and sod oil should 
not contain an excess of either acid or alkali, no iron and not much water. 

Beeswax is extensively adulterated, often with Japan wax, carnauba, 
paraffin and rosin. The last is particularly undesirable because of its 
tendency to oxidize and discolor after bleaching. Soaps should be tested 
for excess moisture and for silicate of soda. 

Dyeing troubles are often traceable to the water used. Hard water 
may be made to work well by the addition of sodium bisulphate or, for 
basic dyes, of acetic acid. Waters containing alkaline carbonates should 
be carefully neutralized with acid. The best tests of dyes are actual 
experiments on small samples of leather. 

Effluents should be examined (1) to prevent .loss of valuable materials, 
(2) as a check on the working of the tannery processes, and (3) to pre¬ 
vent the contamination of streams. Coal should be tested for calorific 
value. Periodical control of all products and liquors is just as important 
as the annual stock-taking. 

The Acidity of Tannery Liquors. Hugh Garner Bennett. Leather 
Trades Review , Vol. 45, pp. 266-9 and 342-4. This paper includes the 
same material as that abstracted in the July issue (pp. 382-5), with addi¬ 
tions. The writer’s comments on existing methods were pretty fully 
given in the former abstract and will not be repeated here. Bennett tried 
various other methods with unsatisfactory results, of which he gives a 
summary, (a) Detannization with copper acetate was incomplete even 
after standing and heating, (b) Detannization with hide-powder removed 
much acid, (c) Attempts were made to extract the acid with immiscible 
solvents. Many were tried without success. Only ether, chloroform and 
benzene are mentioned, (d) By measuring the amounts of SO- given off 
by the action of the liquor on sodium sulphite. The method resembles 
that of Phelan and Fiske (this J., Vol. 3, p. 99). Results were neither 
accurate nor concordant, and tannin was included, (e) Distillation in 
steam was tried as a means of determining the volatile acid. Twenty-five 
cc. of a 25 0 Bk. liquor was distilled in steam. The distillate collected in 
portions at intervals and titrated. Acid continued to come over at a 
slowly diminishing rate for a long period. In some instances the total 
acid found was three times that indicated by the lime water test. The 
author explains this by supposing acetate of lime in the liquor to have 
been decomposed by hydrolysis. 

The important thing is to differentiate plumping acids from those which 
do not plump. Plumping power depends, among other things, on. (1) 
“The concentration of the acids which really plump, t. e., the actual 
amount per cent. (2) The nature of the anion of these acids. (3) Their 
strength, i. e.. the amount of their ionization. This is influenced not 
merely by their nature and their concentration, but by other factors, such 
as the presence of neutral, e. g., lime salts, which last, in turn, depend 
upon the quantity of goods working forward, the quantity of lime in those 
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goods, etc. These may be considered the positive factors, while the nega¬ 
tive factors are, (4) The concentration of tannin present, 1. e., the amount 
per cent. (5) The nature of this tannin, mild or astringent, mellow or 
sharp. Gambier, for example, may be said to plump negatively, i. e., it is 
so mellow that it gives the true plumping acids the best chance. (6) The 
ionization of the tannin may be a factor; its effect, however, is as yet 
obscure.” 

Procter’s work on gelatin illustrates the difficulty of estimating the 
plumping power of a liquor. The additional complications in the case of 
hide in the presence of tannin are so great as to render the problem 
apparently hopeless. The nearest approach that has yet been made to a 
formula for plumping power is the ratio of plumping acids to contracting 
acids. 

To compare the lead-oxide method with others, five liquors from the 
same tanyard, ranging from 108 0 to 48° Bk. were analyzed, and then 
diluted so that each contained 0.4 per cent, tannin, and the acidity deter¬ 
mined by several methods with the following results, which are in cc. 
N/10 soda per 10 cc. of diluted liquor. 


No. 

Original Direct 

tannin titration Gelatin 
percentage phenolph. method 

Lime 

water 

method 

Lead 

oxide 

method 

Direct 
titration 
methyl or. 

I 

16.2 

1-9 

1.1 

0.9 

0.2 

0.45 

2 

12.2 

2.6 

1.6 

1.1 

0-35 

0-45 

3 

8.6 

3-3 

2.0 

1-5 

0.55 

0.35 

4 

3-7 

4-3 

2.9 

1.8 

1.1 

0.2 

5 

1.8 

6.5 

4.8 

2.7 

2.5 

0.0 


The direct titration was done by spotting out on test paper. The results 
obtained with methyl-orange are due to the increasing amounts of lime 
salts in the older liquors. The liquors contain three types of acid, the 
tannin type, the gallic acid type and the acetic acid type. Phenolphthalein 
being sensitive to all these acids, shows the largest total. The gelatin 
method also uses phenolphthalein as indicator. The tannin being removed, 
results are lower. Higher amounts of acid of the acetic type involve 
larger loss in precipitating the tannin, hence the differences are not con¬ 
stant. Lime water estimates the gallic acid incompletely. The lead oxide 
method throws out both tannin and acids of the gallic type, hence giving 
low results. Calculating these results into acidity of the original liquor 
gives the following, in which the number of cc. N/10 soda equivalent to 


of the original liquor is given in 

each case. 


Liquor 

No. 

Direct 

titration 

phenolph. 

Gelatin 

method 

Lime 

water 

method 

Lead 

oxide 

method 

I 

77-0 

447 

36.6 

8.1 

2 

79.0 

48.7 

33-6 

10.7 

3 

71.0 

43.0 

322 

11.8 

4 

40.O 

26.8 

16.6 

10.2 

5 

29.0 

21.6 

12.2 

99 
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The acidity shown by the lead oxide method increases at first as the 
liquors are sapped, and afterward diminishes. The author regards this 
as representing correctly the state of affairs, the acids at first increasing 
as the result of fermentation, and later diminishing because of absorption 
by the hide. 

The gelatin method also shows an increase of acid at first as the liquors 
begin to sap, and afterward a diminution. The author regards gallic acid 
as the predominant influence here, the amount increasing at first because 
of decomposition of tannin, and afterward decreasing because it is 
absorbed by the hide. 

Emory Oak. The Forest Service has published a bulletin on this oak. 
which will grow in the semi-arid regions of the southwestern part of the 
United States. Beside its value for lumber and fire-wood it promises to 
be a source of tanning material. The bark shows 16.1 per cent, total 
solids, 14 per cent, soluble solids, 2.1 per cent, reds, 6.6 per cent, nontans, 
7.4 per cent, tannin. The wood gives total solids 8.3 per cent., soluble 
solids 7.5 per cent., nontans 4.4 per cent, and tannin 3.1 per cent. The 
color of the tannin is rather dark. 

Salt Stains. A. Jouve. La Halle aux Cuirs, August 11, 1912. The 
antiseptic action of salt is insufficient to prevent the growth of putrefying 
bacteria. Acid-forming bacteria also grow in the presence of salt, caus¬ 
ing changes in the hide wherever fermentation goes on. Three causes 
of stains are assigned: (1) Liquefying bacteria. These are rather large, 
and are raised on the untanned skin. In process of tannage they become 
depressed and take a color different from the rest of the skin. (2) Iron. 
(3) Stains of the third sort are due to acid swelling provoked by mag¬ 
nesium chloride present in the salt. They are important in proportion to 
the quantity of MgCU present. Pure salt, neutral or slightly alkaline, 
produces no stains, and prevents acid fermentation. With rock salt, some 
stains were produced. The use of sea salt was always followed by the 
formation of stains. If, however, sea salt be neutralized or rendered 
alkaline, the stains are prevented. MgCh causes insolubilization of the 
hide, without hindering the penetration of tannin. The hide substance 
causes a partial dissociation of MgCk bringing about a sort of magnesia 
tannage and liberating HC 1 which causes swelling and partial solution of 
the adjacent hide. 

The author suggests (1) that the bacterial action be prevented by anti¬ 
septics, and (2) that MgCU be destroyed by soda, converting it into 
MgCOs. The excess of soda would be harmful. BaCOs may be used, 
as both it and the two products of its reaction with MgCL, BaCh and 
MgCOa, do not act on hide. L. B. 

Causes of Salt Stains and Means of Avoiding Them. Dr. Rappin, T. 
Grosseron and L. Soubranne. La Halle aux Cuirs. July 28, i9 12 * Hides 
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are cured chiefly by drying or salting or a combination of the two pro¬ 
cesses. The first is objectionable because the dry hides are liable to 
convey disease germs, especially anthrax. The careless manner in which 
salting is commonly done permits the flesh side of the hide to become 
infected with bacteria, some of which can grow in the presence of salt. 
Three kinds of causes contribute to the formation of salt stains, chemical, 
physical and bacterial. Of the first, the substances used in denaturing 
salt are important. Physical causes include sudden changes of tempera¬ 
ture. Microbes live and multiply in the hair-follicles, and these often 
become centers of decay. Nine samples of crude salt examined contained 
from 6,000 to 76,000 bacteria per gram, and from none to 700 mold spores. 
Salt is often used again and again, becoming very badly contaminated 
with microorganisms as well as filth. The authors have isolated several 
organisms including a streptothrix, whose role in the formation of stains 
they hope to establish. They recommend that sterile salt be used, and 
means used to prevent adding to the number of bacteria present on the 
freshly flayed hide. L. B. 

Formaldehyde Tannage. L. Meunier. Collegium. No. 508, p. 420-4. In 
1898 Payne and Pullman were granted a British patent for formaldehyde 
tannage in which they used potassium or sodium carbonate or other feeble 
alkali. Griffith in the Leather Trades Reiiew (1908) stated that certain- 
mineral salts in acid medium, notably alum and sodium bisulphite, could 
be used with formaldehyde with excellent practical results. It is thus 
apparent that the alkaline carbonates do not act as alkalies in formalde¬ 
hyde tannage. Meunier and Seyewetz have shown (Abstr. this J.. VII, 
p. 230) that a concentrated solution of K 2 C 0 3 by dehydrating skin pro¬ 
duces a sort of tannage. By the following experiment Meunier shows 
that it is the dehydrating effect of K2CO3 which is essential in the case 
of formaldehyde tannage. Five pieces of goat skin were suspended in 
solution of KsCOs containing 800, 400. 100, 50 and 20 grams per liter, and 
one in pure water. Six other pieces were similarly treated except that 
each solution contained 0.3 per cent, of formaldehyde. After 5 hours 
the pieces were pressed between filter papers without washing, and dried. 
Those from the strongest solutions of K?£ 0 3 dried at once, and were to 
all appearances white pliable leather, fibers quite separated. Those from 
the 40 per cent, solutions were similar to these; those from the 10 per 
cent, solutions somewhat pliable, while all the rest, drying more slowly 
as the percentage of K 2 COa diminished, were quite stiff and horny. All 
the pieces were now thoroughly washed and again dried. The pieces 
which had been treated with 0.3 per cent, formaldehyde were not altered 
by washing, while the others were all reduced to the same horny condi¬ 
tion. Dr. Meunier thus sums up his conclusions: There are two actions 
in formaldehyde tannage; first, isolation of the fibers by dehydration due 
to the mineral salt present; second, fixing of the fibers in this condition 
by the tanning action of formaldehyde, thus rendering them immune 
from the action of cold water. L. B. 
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Tannage by Means of Salts of Cerium. F. Garelli. Collegium, No. 
508, pp. 418-20. The author takes exception to W. Eitner’s statement 
( Gerber, Aug. 1 and 15, 1911, and Collegium, 490. Dec. 16, 1911) that 
solutions of normal cerium chloride (CeCls) convert hide into a material 
more like rubber than leather. Garelli had the same experience when the 
solutions were too acid or too concentrated. When nearly neutral and 
sufficiently dilute these solutions tan as well as the salts of aluminum. 
The leather is pliable, white, elastic, of full “feel” and beautiful grain, 
similar to that produced by solutions of ceric chloride (CeCU) or nitrate. 
The ash of the leather was 10.6 per cent., of which 9 per cent, was Ce 2 0 3 . 

L. B. 

The Various Methods of Preparing Artificial Leathers. Hans Sichling. 
Collegium, No. 508, August, i9 I2 > pp. 334-347- The author distinguishes 
two classes of leather substitutes, the first using ground-up leather as a 
basis, the other substituting vegetable fiber. The bulk of the article con¬ 
sists of a catalogue of processes which have been patented. L- B. 

The Dyeing of Leathers. A. Chaplet. Le Chemiste, Vol. Ill, No. 2, 
p. 2 i. A brief resume of methods and materials for the various kinds 
of leather. L. B. 

The Theory of Tannage. B. Kohnstein. Oesterreiche Client. Ztg., 
I 9 II » P- 73, through Moniteur Scientifique. The laws which apply in the 
absorption of tanning solutions by hide-powder or colloid solutions do 
not hold in the case of animal membrane. Dr. Neuner has shown that 
in some respects the behavior of skins toward tanning agents is exactly 
opposite to that of hide powder. Tannage is a chemical process, whether 
produced by vegetable tannins, by mineral salts or bv oils. According 
to Nierenstein and Fahrion the process is one of condensation. Fahrion 
considers that the tannin furnishes oxygen, the basic groups of the hide 
furnish hydrogen, and that thus water is formed and splits off. It is 
true that tanning solutions are colloidal, that the hide is a gel capable 
of swelling, that the fixation of the tannin takes place by absorption, and 
under the action of capillary forces, but a chemical action is connected 
with these physical processes. The chemical theory of tannage is sup¬ 
ported by the fact that if decay has begun in a hide, the decayed parts 
will not tan. It has been generally held that formaldehyde tannage is 
purely chemical. The author thinks this is not the case, and classes 
formaldehyde tannage with that produced by alcohol, since formaldehyde 
leather when heated to 140° C. in an autoclave cannot be distinguished 
from untanned hide which has been similarly treated. L. B. 

Decolonization and Carification of Tanning Extracts. B. Kohnstein. 
Oesterreichischc Chemiker-Zcitung , No. 1191, pp. 70-73, through Moniteur 
Scientifique. June, 1912, pp. 385-9. Means used to clarify and decolorize 
tanning extracts include cooling, filtration, the addition of chemicals or 
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bodies having the power to absorb coloring matters very energetically, 
and the protection of the extracts from the action of air and light. In 
extracting mangrove by means of a battery of autoclaves, the leaching 
may be well done, the color is improved because of protection from air 
and light, and the liquor is partially clarified by filtration in flowing 
through the material of the sevreal autoclaves in succession. As the 
liquor flows along through the series its temperature falls, and this fact 
aids in the clarification, since cooling precipitates some of the coloring 
matter and gummy material. L. B. 

Tanning Hides with the Hair on. Gerber-Courier, Vol. 53, No. 31. For 
green hides which do not require much softening usually 12-24 hours’ 
soaking in fresh water will cleanse them from blood, dirt, etc., and make 
them thoroughly soft. For softening dried hides borax is very appro¬ 
priate. Five to six pounds dissolved in warm water will suffice for 1,000 
gallons of water and the efficiency may be increased by raising the tem¬ 
perature with steam to about 90° F. (32 0 C.). After about 12 hours in 
this soak the hides must be worked on the beam, drummed or milled in 
some manner. For further softening the hides are placed in a decidedly 
salty liquor and soaked for 12-24 hours after which they are drummed 
for a half hour in a drum arranged with wooden pins and replaced in 
the soak for another 12 hours. After this soaking the hides may be 
fleshed. A common process for tanning or preserving hides of this sort 
is to use alum and salt. Hides so tanned, however, become moist and 
heavy in damp weather owing to the absorption of moisture. After flesh¬ 
ing and trimming the hides are laid in a pretty strong solution of alum 
and salt, care being taken to expose the flesh side thoroughly to the 
liquor and to give the hides plenty of room so as to permit occasional 
raising. Six pounds of alum and 12 pounds of salt are used to every 
100 pounds of hide. The hides must remain long enough in the liquor 
to permit thorough penetration and afterwards are withdrawn, allowed 
to drain and hung up to dry. When they are about two-thirds dry they 
are laid in piles for a few days to become soft and damp to the same 
degree throughout before they are dressed to the required thickness. 
This requires special care as in warm weather especially the heat devel¬ 
oped often causes injury. The dressing to the required thickness is 
usually done by hand and requires considerable ability and insight. The 
hides can then receive an after-tannage to considerable advantage. 

Several methods can be used for after-tannage, viz., alum and salt 
liquors either in a vat or pin-drum; aluminum sulphate and salt followed 
by treatment with hyposulphite of sodium; gambier and salt in a pin- 
drum ; or a combination of quebracho and hemlock liquors or quebracho 
liquor alone. The treatment with aluminum sulphate and sajt is very 
good. About 4 pounds of sulphate and 8 pounds of salt are dissolved in 
20 gallons of water for every 100 pounds of hide. In this solution the 
hides are drummed for from y 2 hour to 1 hour, then about 10 pounds 
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hyposulphite of sodium dissolved in 5 gallons of warm water to every 
100 pounds of hide are added and a further drumming for half an hour 
is sufficient. By this treatment the tanning material is combined firmly 
with the hide-fiber and cannot be washed off by water. When taken from 
the drum the hides are rinsed with cold water, allowed to drain and hung 
up to dry. After drying an oil or fat dubbing is applied to restore the 
softness lost during the drying and the hides are scoured with sawdust. 
By the use of gambier and salt the hide is made soft and strong perma¬ 
nently. Gambier tannage can be done in a vat or drum and is continued 
until the liquor has penetrated the hide thoroughly. The hides are then 
allowed to lie in a pile for 48 hours to drip off well and are hung up to 
dry. To obtain softness, oils, mixtures of oil soap and tallow, fish oils, 
and mineral oils of good quality all give good results. The oil is applied 
on the flesh side and allowed to penetrate slowly; the hides being piled 
and allowed to remain thus for some time. The slower the drying the 
softer the finished product. The finishing is best carried out in specially 
built revolving drums and must be repeated two or three times to obtain 
a product thoroughly soft and clean. Calf skins and other hair skins 
may be tanned in the manner recommended for hides. In the alum tanned 
skins, yellow ochre added to the sawdust used for scouring gives a yellow 
color to the flesh side. L. A. C. 


Report of the Analysis Commission of the German Section. Prop. Dr. 
Paessler. Collegium, 1912, pp. 182-7. The subject investigated was the 
determination of sugars in extracts, using von Schroeder's modified 
Fehling’s method; after complete removal of the tannin, the reduction is 
carried out and the cuprous oxide finally reduced to metallic copper and 
weighed. For cane sugar a portion of the tannin freed solution is inverted 
by boiling with acids. For details reference is made to Heft VI of 
Paessler’s “Die Untersuchungsverfahren des lohgaren und des chromgaren 
Leders und die Zuckerbestimmung in Gerbemitteln, Gerbstoffausziigen 
und Gerbebriihen.” Four samples of extracts and a special sugar solu¬ 
tion (5) were used for the comparative analyses which were carried out 
by six chemists. The German Tanning School was represented by Herr 
Appelius and the Freiberg Research Institute by Herr Laufmann. The 
averages are shown in the table: 


SoL tannin 


Chestnut 

extract 

Oakwood 

Extract 

Quebracho 
ext. pure 

Quebracho 
ext. sulphited 

grape and 
cane sugar 

Grape Cane 

Grape Cane 

Grape Cane 

Grape Cane 

Grape Cane 


Dr. Besson 

5-2 

1.2 

3-9 

1.5 

0.2 

0.3 

0.6 

0.2 

3-2 

2.2 

Gerberschule 

5-5 

2.5 

4.0 

1.9 

0.4 

0.2 

07 

0.2 

3.0 

2-5 

Versuchsanstalt 

5-5 

2.3 

3-9 

1.9 

0.3 

0.3 

0.2 

0.3 

3.4 

2.2 

Dr. Fritz Moll 

5.8 

1.6 

44 

1.8 

0.9 

0.4 

1.1 

0.5 

3.0 

2.3 

Prof. Dr. Philip 

5.1 

2.9 

37 

1.8 

0.2 

0.6 

0.1 

0.6 

2.6 

2.2 

Dr. Sichling 

5-3 

2.9 

4-1 

2.0 

— 

— 

0.5 

— 

— 

— 



578 


LEATHER CHEMISTS ASSOCIATION 


The closest agreement is with grape sugar in chestnut and oak and with 
both sugars in the artificial solution; the greatest discrepancy is with cane 
sugar in all extracts and grape sugar in quebracho. The chairman con¬ 
jectures that the cause of these variations lies in slight deviations in the 
details which require here to be closely followed. Before reduction it is 
absolutely essential that the solution be free from tannin and lead salt, 
repeating the treatment with more basic lead acetate or sod. sulphate as 
needed. It is suggested that this work be repeated with more painstaking 
adherence to the details. The sample should be examined immediately 
before decomposition sets in. Dr. Besson reports that in the case of 
extract No. i, in order to obtain a ppt. suitable for filtration in Allihn 
tubes, he could only use io gms., diluting to 500 cc. and employing 25 
resp. 50 cc. for the Fehling’s reduction. After it had been found that the 
amounts of copper obtained by reduction were practically equal, he 
weighed the cuprous oxide directly in the remaining determinations. The 
chairman admits this is a simplification, but would not recommend it 
since at times small amounts of organic matter may be carried down 
which should be burned off before weighing. 

For the Freiberg Institute experiments have been made upon the influ¬ 
ence of time on inversion. The percentages of cane sugar found in the 
above extracts were: 



(1) 

(2) 

(3) 

(4) 

( 5 ) 

4 hours inversion.... 

3-1 

2.2 

0.4 

0-3 

2.2 

l / 2 hour inversion.... 

2.3 

1-9 

0.3 

0.3 

2.2 


This shows that prolonging the inversion in the case of chestnut and 
oak extracts, the quantity of cane sugar is increased. The prescribed 
length of time should therefore be rigidly adhered to. The influence of 
the strength of acid was tested upon the oak extract, giving the follow¬ 
ing percentages of cane sugar: 

Dilution of H s SO*... 1:6 1:5 1:4 1:3 

Cane sugar found. 1.45 1.85 1.95 2.15 

This also shows that a standard strength (1:6 prescribed) should be 
strictly followed. W. J. K. 

The Salting of Hides. A. A. Besson. Collegium, 1912 , 187-197. At a 
recent congress of French leather merchants, during the discussion of 
salt spots the opinion was advanced that the denatured salt of the East 
was impregnated wdth iron and that on this account sea salt had to be 
used instead. The author therefore examined various salts and found 
that on the contrary, sea salt contained much more iron than that from 
the brine wells (salines) ; further the iron present is mostly insoluble 
and the amount reaching the hides is very small. Even if all dissolved, 
the amount would be only 0.12 gm. per square meter. His view is that 
the character of the salt employed has very little to do with the stains 
and that the cause must be sought elsewhere. He quotes a circular of 
questions which he had sent out to the principal French salters and sum- 
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marizes the replies. These vary considerably but agree in reporting the 
salt spots as worse in summer cured hides. A letter from M. Loulier of 
Rennes is reprinted entire; this salter who in 16 years’ practice has had 
no complaint of salt stains in his calf skins, proceeds as follows. After 
the hides are cold, that is at least several hours after slaughter and accord¬ 
ing to weather (for in the warm season it is necessary to avoid over¬ 
heating or decomposition which is manifest by odor and looseness of 
hair), they are spread flat and 1,000-1,200 gms. sea salt applied evenly to 
the flesh of each. To prevent direct contact of salt with the delicate 
grain, the hides are piled in pairs, flesh to flesh, with the larger hide 
beneath. 

The writer believes that the antiseptic power of salt is insufficient in 
warm weather to prevent the spot formation which is primarily due to 
microbic action. The improved results obtained with borax demonstrate 
this. Among other experiments, the author has found that the ash of 
the spotted hide contains less iron than that of the clear hide; this is 
because the amount of ash (after deducting salt) is greater in these parts. 

Selected from the analytical tables: 

Salt 


Brine 

No. 1, 

France. 

Souble 

FeCl s 

. . . 0.0006 

Soluble 

FeClj 

0.0012 

insoluble 

FeCl« 

0.0029 

Brine 

No. 2, 

France. 

. . . O.OO3O 

0.0006 

0.0009 

Brine 

No. 3, 

France. 

. . . 0.0006 

0.0012 

O.OO29 

Salt, 

Baden 


— 

0.0006 

0.0020 

Salt, 

Hanover . 

— 

0.0006 

0.0026 

Seal 

Salt .. 


— 

0.0006 

O.OIO4 


Since the brine yields about J/j its weight of salt, the figures show good 
work. W. J. K. 

Constitution of Tannin. M. Nierenstein. Annalen der Chemie [388], 
223. Earlier investigations have shown that tannin leviss. puriss. Schering 
consists essentially of digallic acid (OH)sC«H a .CO.O(OH)a.C a Hj.COOH 
and leucodigallic acid 1 (0H) a C»Ha.CH(0H).0.(0H)a.C,H2.C00H. From 
the products obtained by acetylization together with measurements of 
optical activity a content of 18.5 to 22.7 per cent, of leucodigallic acid is 
computed; since this has no tannoidal power, 1. e., is not fixed by casein 
or hide powder, while tannin contains almost 100 per cent, tans, this last 
must contain the leucodigallic acid as a component of the molecule and 
not in mixture. On the basis of the observed high molecular weight of 
tannin and his own experiments (below), the author proposes as the 
simplest formula 

(OH) 3 .G»H 2 .CO.O.(OH) 

.C«H a .CO.O. (OH) j.C,H s .CH (O H) .O. (OH) ,.C.H, 


O 


CO 


Formerly called leucotanuin, which name is now discarded. 
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digalloylleucodigallic anhydride. For this the ratio digallic acid to leuco- 
digallic acid is i: i but the various tannins contain more complex ratios, 
2:1, 3:1, etc. The tannins here examined are classed as tri- or tetra- 
digalloylleucodigallic anhydride. 

Leucodigallic Acid. —The author had previously isolated only acetyl 
derivatives. He now has obtained the free acid. 

1. Reduction of Tannin: Iljin’s method was used; 100 gms. tannin 
were heated with 100 cc. H 2 0. 100 gms. Zn dust for 24 hours. The result¬ 
ing ppt. was decomposed with HaSCL and the solution obtained extracted 
with ether whereby three layers separated. The upper etherial layer 
yielded (as Iljin found) gallic acid and the author also found gallic 
anhydride. The middle layer on extraction with ethyl acetate gave mixed 
crystals of d- and dl-leucodigallic acids which could not be fractionated. 1 
The ratio amounts were 1:6 and the total yield was only 5.6 gms. 

2. Reduction of Digallic Acid: One gram digallic acid was similarly 
reduced with zinc and yielded gallic acid and racemic leucodigallic acid. 
A better yield (89 per cent.) was obtained by reducing with calcium 
hydride. dl-Leucodigallic acid crystallizes from alcohol and chloroform 
in fine needles of m.p. 278-80°. A quantitative tanstuff determination gave 
99.4 per cent, non-tans which distinguishes it from digallic acid which 
yields 99.6 per cent. tans. 

3. Derivatives: Acetylization of the leucodigallic acid with acetic anhy¬ 
dride yielded pentaacetylleucodigallic acid (CH*CO.O)a.C«H*.CHOH.O. 
C«Ha.COOH(O.COCH 3 ) 5 , m. p. 172-3 0 while acetyl chloride gave the hexa- 
acetyl derivative, m.p. 155-6°. On treatment of leucodigallic acid in 
alkaline solution with ethylchloroformate, hexacarbethoxyleucodigallic 
acid 

(C 2 H 5 .O.CO.O) 3 —C,H^-CH (O.CO.OC 3 H 5 )— 

O.C«H a .COOH (O.CO.OC2H5)* 

m. p. 123°, was obtained. 

4. Separation of the Racemic Components: This succeeds best with the 
strychnine salts of the carbethoxy compound above, the laevo salt crys¬ 
tallizing out first. The acids thus separated were decarbonated by heat¬ 
ing with dilute pyridin, yielding the two optical modifications. 1-Leuco- 
digallic acid melts at 276-7°, gives a red color with KCN and does not 
ppt. gelatin; its rotatory power diminishes with time. The d-leucodigallic 
acid likewise melts at 276-7°, and is identical with the acid obtained by 
reduction of tannin. 

5. Reactions of Leucodigallic Acid: On oxidation with hydrogen per¬ 
oxide, ellagic and puteoic acids are formed; with potass, persulphate, 
purpureo tannin is yielded. (Journal [6], 359.) 

The author (with others) has earlier shown that the condensation 
product of formaldehyde with phenols in presence of HC1 consists of 
100 per cent, water insoluble diphenylmethane derivatives, while aromatic 
acids yield also (or only) soluble oxyaurin acids. Applied to tannin, etc., 
1 Under the microscope two forms of crystal could be separated mechanically. 
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this reaction shows digallic acid to resemble gallic acid, while leucodigallic 
acid behaves like tannin and perhaps as a component of tannin gives it 
this property. 



Per cent, 
insoluble 

Per cent. 


diphenyl- 

soluble 


methane 

oxyaurin- 


deriva- 

carbonic 


tives 

acids 

Gallic acid . 

. 74 

26 

Tannin . 


100 

Digallic acid . 

. 80 

20 

Leucodigallic acid . 

. 5 

95 


(Condensed.) 

The Tannin Molecule .—Preparation of Pure Tannin: This problem is 
as yet unsolved. The author has analyzed preparations containing from 
50.2 to 54.5 per cent. C which is about the range of published results by 
various observers. He does not regard tannin nearly so hygroscopic as 
Iljin states (ante, p. 131) and attributes the variations to accidental irregu¬ 
larities in mixtures. The author has purified tannin by solution in ether 
and gradually precipitating with chloroform, washing the product with 
much petrol, ether. Four successive fractions from 3 preparations gave 
for C and H percentages: 


A. 

I 50.4 39 

II 50.2 4.8 

III 495 4-8 


B. 

54.9 37 
54 2 4 8 
54-0 3-8 


c. 

54.6 3-9 
55-2 4.1 

53-2 4*1 


D. 

51.9 3-85 

50.9 4.8 


For the investigations, the fractions B and C with average C=54-52, 
H=4.o8, were used. These agree tolerably well for mono-, di- and tri- 
galloylleucodigallic anhydride. €=55.08—55.18. H=2 .q— 2.79, except the 
H is too high. 

Acetyl Compounds: When tannin is treated with acetic anhydride, the 
molecule is split up with formation of penta-acetyldigallic, penta-acetyl- 
leucodigallic, triacetyl- and diacetyl-gallic acids. On acetylizing in pyridin 
solution with acetyl chloride, the molecule remains intact, and becomes 
completely acetylized. The product obtained by solution in acetone and 
re-precipitation with water to a constant m. p. of 218-224°, analyzed well 
(combustion, acetyl group Perkin, carboxyl by titration) for completely 
acetylized tridigalloylleucodigallic acid, the anhydride becoming hydrated 
by the reaction. 

A portion of the acetyl preparation was dissociated by treatment with 
ethyl chloroformate and KCN; from the amount of carbethoxypenta- 
acetylleucodigallic acid obtained a ratio of digallic acid to leucodigallic 
acid of 4:1 in the original tannin is computed. 

Acetylization products were obtained by the action of keten upon tannin. 
It is believed that the hydroxyl groups only reacted, but confirmation is 
desirable. W. J. K. 
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Constitution of Tannin. R. J. Manning and M. NierEnstein. Ber. d. 
deutsch. chetn. Ges., 1912 [45], 1546. Glucose has been found in tannin 
(Kahlbaum, Merck) by Fischer and Freudenberg (ante. p. 502) ; also 
Manning (reprint. Journal [5], 573) esterified tannin (Schering) and 
concluded it to be a glucoside. Nierenstein, however, found that tannin 
leviss. puriss. Schering yielded no glucose on hydrolysis with alkali 
(Journal [4], 164). The present authors have therefore esterified the 
tannin used in Nierenstein’s researches (above) and obtained only ethyl 
gallate. m. p. 156-8°. 

It was also found that the rotatory power .of tannin decreased grad¬ 
ually on boiling in aqueous solution, hydrogen being meanwhile led 
through. This has hitherto been explained as a gradual hydrolysis of the 
complex anhydride into the corresponding acid of weaker optical activity. 
A definite theory is withheld for the present since in these experiments 
sugar was not tested for. A 5 per cent, tannin solution (10 cc. = 0.4518 
gms.) was used in the research. The non-tans and tans were determined 
by Korner and Nierenstein’s casein method. In addition, the non-tan 
filtrate was titrated with KMnCb according to Lowenthal. Trial showed 
that 10 cc. of 0.1 per cent, solutions of gallic acid, digallic acid and leuco- 
digallic acid required 21.60. 2670 and 28.10 cc. of 0.05 per cent. KMnCb 
respectively. In several cases the non-tans were also examined and found 
to be optically inactive, which disproves the splitting off of d-leucodigallic 
acid |also glucose). The KMnCL values showed further that digallic 
acid was not present; therefore it was considered that the gain in non¬ 
tans was solely gallic acid. The rotation was determined with a 2 dm. 
tube at 18 0 in Na light. 


(Non tans (gallic acid) 




cc. 

KMn0 4 

Tanstuff 

Degrees 

Rotation - 

H 

gms. 

found 

calculated 

gras. 

reading 

specific 

O 

O.0244 

5340 

5270 

O.4274 

5.83 

68.2.2 

I 

O.O267 

56.20 

5770 

O.4251 

5-65 

66.45 

2 

O.O305 

63.20 

65.80 

O.4213 

550 

65.28 

3 

0.0316 

68.10 

68.35 

0.4202 

5-35 

63.68 

4 

O.0349 

7470 

75.40 

O.4169 

530 

6357 

5 

O.O387 

8470 

83.60 

0 . 4 I 3 I 

5.25 

6354 

6 

O.O425 

90.60 

91.80 

O.4093 

520 

6353 

7 

0.0408 

88.10 

88.20 

0.4110 

500 

61.00 

8 

O.O407 

7970 

88.00 

0.4111 

4-95 

60.22 

9 

O.O489 

102.00 

107.10 

0.4088 

4.91 

60.04 

10 

O.0414 

84.20 

8950 

O.41O4 

4.92 

60.00 

11 

0.0500 

102.40 

108.10 

O.4OI8 

4.81 

5985 

12 

O.0532 

112.60 

11510 

O.3986 

477 

5984 
YV. J. 


Extracts; Highly Concentrated and Dry. Wm. Aitken. Tanners Year 
Book, i9 12 »*pp. 108-11. Extracts should be dissolved hot. Dry extracts 
have an advantage over liquid extracts, in that they do not introduce 
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foreign waters having injurious ingredients. (Would not the injurious 
ingredients be as likely to be present in the dried extract?— Ed.) In¬ 
stances are cited to show that better results are obtained when liquors 
are kept warm during tannage. 

Tanners’ Problems. George Fandall. Tanners ’ Year Book, 1912, pp. 
63-67. Among the problems mentioned is that of the wisdom of using 
sodium sulphide or caustic soda in soaking dry hides. No answer is 
suggested. Another is the proper proportion of acid in handler liquors: 
no answer. Suggestions are made in regard to methods of drying heavy 
leathers. Air dried by refrigeration, then moderately heated and forced 
through the lofts, the writer thinks would be efficient. Methods of buying 
hides in vogue in England are discussed. 


PATENTS. 

Evaporator. British Patent No. 6,866. J. MacGregor. Glasgow, Scot¬ 
land. 

Evaporator. U. S. Patents Nos. 1,033,558 and 1,033, 559. Jos. E. Dunn, 
Philadelphia, Pa. 

Evaporator. U. S. Patent No. 1,033,609. P. Muller, Germany. 

Evaporator. U. S. Patent No. 1,033,580. W. G. Hall and W. Searby, 
Hawaii. 

Process for the Production of Stock for Leather-board. U. S. Patent 
No. 1,033,538. A. L. Clapp, Baintree, Mass., assignor to Hide-Ite Leather 
Co., Boston. 

Process for Recovering Nitrogen. British Patent No. 7,394. H. L. 
Watrigant. Lille, France. 

Nitrogen existing in certain waste liquors as albumen, peptone, etc., 
is recovered by treatment of the liquors with tannin, preferably in the 
form of tannic extracts, in acid solution. The nitrogenous matter is 
thereby precipitated alone. If the liquid is then rendered alkaline, the 
remaining nitrogenous matter is precipitated. The alkaline liquor may 
receive an addition of aluminum sulphate, ferric chloride, sodium chloride, 
magnesium chloride, etc. 

Hide-Treating Machine. U. S. Patent No. 1,034,783. C. J. Glasel, 
Cologne, Germany. 

Method of Producing Alcohol from Sulphite-Cellulose Lyes. U. S. Patent 
No. 1,035,086. P. G. Ekstrom, Sweden. 

Treating Hides and Skins with Liquids. British Patent No. 9,253. 

G- B. M. Spigno, Genoa, Italy. This patent relates to driving gear for 
drums. 
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Tanning-drum.. U. S. Patent No. 1,036,223. Charles Haas, Strassburg. 
Germany. 

Leather-staking Machine. U. S. Patent No. 1,036,335. E. J. F. Quirin, 
Tioga Center, N. Y. 

Process of Making Non-slipping Leather. U. S. Patent No. 1,036,267. 
F. Kornacher, Auerbach. Germany. The leather is treated with alkali, 
washed, treated with acid, washed, retanned, and finally treated with a 
solution of metallic salts. 

Evaporating Apparatus. U. S. Patent No. 1,036,637. H. Kayser, Nurem¬ 
berg, Germany. 

Tanning Compound. U. S. Patent No. 1,036,958. Yellow dock, bugle 
weed, catechu, hemlock bark and gambier are used together. 

Impregnating Leather with Solid Lubricants. English Patent No. 9,320. 

J. Williamson, Glasgow. Chrome leather for pump-packings, etc., is 
impregnated with plumbago, talc or steatite. After tannage and when 
partly dry the hides are drummed at I40°-i6o° F. in wax containing the 
powdered lubricant. 

Leather Embossing Machine. English Patent No. 10,232. A. G. Bloxam, 
London. 

Recovering Chrome Compound from Leather Scrap. English Patent No. 
9,462. H. A. Voedish and P. Kreismann, Brantford, Ontario, Canada. 
The material is kept in a bath of alkaline hydroxide for 2 w'eeks, washed 
for a day, placed in an acid bath for 2 or 3 days. The acid and alkaline 
liquids are then mixed, and the chromium thus precipitated. 
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OFFICERS, 1910**11 


Past Presidents 


President— F. P. Veitch. Leather 
Laboratory, Dept, of Agriculture. 
Washington, D. C. 

Vice-President— R.W. Griffith. Hotel 
Somerset. W. 47th St., New York.N. Y. 
Secretary-Treasurer— H. C. Reed. 
Tanning Research Laboratory. 227 
Fulton Street. New York, N. Y. 
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C. R. Obkrkki.l. Harrisonburg, Va. 
W. H. Teas. Marion. Va. 

A. W. Hoppknstedt, Perry and 
Mississippi Streets. Buffalo. N. Y 


CHANGE OF ADDRESSES. 

Alexander T. Hough, to care of Koeboe Houtkop, Maatschapij, 
Telok Ayre, Pontianak, West Borneo. 

David L. Tucker, to Broadway Hotel, Gary, Indiana. 

Elting C. Stillwell, to 86 West St., Gloversville, New York. 

R. Arnold Seymour-Jones to c/o Messrs. Crosfield & Sons. Bank Quay 
Works, Warrington, England. 

NINTH ANNUAL MEETING. 

The Ninth Annual Meeting of the American Leather Chemists 
Association will be held at Washington. D. C., December 5. 6 and 
7, 1912. The committee having in charge the arrangements for 
the meeting has selected the Hotel Raleigh, Pennsylvania Avenue 
and Twelfth Street as the place of meeting. A suitable room has 
been reserved for the meetings, and members who desire to re- 
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tain rooms at the hotel are requested to apply directly to the man¬ 
agement. The following is the schedule of prices: 

Per day 

Single rooms without hath.$2.00 and up 

Single rooms with bath. 3.00 and up 

Donnie rooms without hath. 3.00 and up 

Double rooms with hath. 4.00 and up 

The following addresses have been arranged lor, and will be 
given at the meeting:— 

“How Long Should Chestnut-Oak Hark he Stored before 
Leaching.” C. C. Smoot. III. 

“Extract Analysis,” C. R. Delaney. 

The Identification of Tanned Skins.” C. F. Sammet. 

"The Geographic Distribution of Tannin Plants,” Dr. \V. \V. 

Stockberger (of the Bureau of Plant Industry). 

"The Disinfection of Hides,” F. W. Tilley (of the Bureau of 
Animal Industry). 

Also, the Secretary has arranged for papers from the follow¬ 
ing, the subjects to be announced later,— 

F. M. Loveland, E. J. Haley and Dr. Edmund Stiasny. 


INTERNATIONAL ASSOCIATION OF LEATHER TRADES 
CHEMIST ELEVENTH CONFERENCE, LONDON, 1912. 

Report for the Journal by Douglas J. Law. 

The opening meeting of the Conference took place in the 
Leathersellers Hall on Monday, September 16, under the Presi¬ 
dency of Dr. J. Gordon Parker. The President welcomed the 
members in a short speech and other speeches of welcome were 
delivered by members of the reception committee on behalf of 
various scientific societies. 

Mr. H. Hylton Foster, Master of the Worshipful Company of 
Leathersellers, extended a welcome from the Court and the Com¬ 
pany. 

Mr. W. F. Reid, F. I. C., Past President of the Society of 
Chemical Industry, referred to the backwardness of the British 
Government in the direction of taking official notice of such con¬ 
ferences and contrasted it with the attitude of other European 
governments. He referred to the ever increasing scope of in¬ 
dustrial chemistry and thought the time might possibly come 
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when industrial chemists would be called upon to manufacture, 
not only, tanning,material, but even leather itself. The electric 
furnace might, in the future, produce, a material which would 
be used in the manufacture of leather. 

Mr. \V. P. Dreaper, F. I. C., welcomed the members as repre¬ 
sentative of the Institute of Chemistry of the Society of Dyers 
and Colorists. 

Mr. A. Chaston Chapman, F. I. C., President of the Institute 
of Brewing and representing the President of the Society of Pub¬ 
lic Analysts, said that he represented an industry which shared 
with the tanning industry the distinction of great antiquity. 
Apart from the scientific value of such conferences they were 
of greater value in bringing one into contact with men hitherto 
known only by name and friendships might possibly be formed 
which would last through life. 

Mr. F. J. Lloyd, F. I. C., representing Dr. Voelcker, President 
of the Agricultural Analyst Association, said that the Agricultural 
Analyst had always, like the leather chemists, to be on guard 
against fraud. A by-product of the tanning industry—waste 
leather—was used as an adulterant for fertilizers and there was 
a great opening for a method by which waste leather could be con¬ 
verted into a substance of real chemical value. The scientific 
men of the present day w r ere realizing that there was a great 
gulf fixed between science and supposition. One of the first 
men to realize this was Pasteur who was the son of a tanner and 
no doubt in his early days, he realized that what w r as wanted in 
every industry was scientific fact and not supposition. 

Mr. Sam. Barrow Jun. welcomed the members on behalf of the 
leather trade and especially the United Tanners’ Federation of 
Great Britain and Ireland. 

Replies were then made for the German Section by Prof. 
Becker ; the Italian Section by Dr. Lepetit; the French Section 
by Dr. Meunier, and the Austrian Section by Dr. Poliak. Dr. 
Parker also thanked the delegates for their official welcome. 

Dr. Parker, in his Presidential address, said that he had no 
epoch-making discovery to chronicle or new theories to propound, 
but would content himself with indicating shortly the progress of 
the Association and express his view's as to its future w^ork. The 
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Association started its career in 1897 when it had 19 members, 
in the fifteen years since then it had grown to its present mem¬ 
bership of over 600. In 1898 the late Mr. Franz Kathreiner, whose 
memory would always be cherished by those who knew him, 
entered into negotiations with the proprietors of Der Leder- 
markt the result of which was that the official journal of the 
Association was published as a supplement to that Journal. 
Through the kind assistance of Mr. Drey fuss the Collegium ap¬ 
peared in 1902 as a four-page supplement which gradually grew 
to 8 and 16 pages. The Collegium was edited by Mr. Kathreiner 
until his death when his work was ably continued by Mr. Karl 
Schorlemmer. After a decision made at the Paris Conference 
the Executive Committee had now taken over the whole financial 
and other obligations connected with the Collegium and the 
journal now consisted of an independently published periodical 
of 100 pages with an ever growing tendency to expand. With 
regard to the future his idea was to draw the Association into 
closer union with the leather and allied trades. He fully recog¬ 
nized the importance of analytical details but more important 
still was it to obtain results which would be capable of practical 
application. The problems before the leather chemist were in¬ 
numerable and almost overwhelming but the darkness in which 
we groped 25 years ago was gradually being dispersed thanks to 
the work done by such men as Procter, von Schroeder, Kathrein¬ 
er, Wood and others. The subject of the preservation and care 
of raw material was surely worth consideration; the process of 
salting was convenient and simple but was it either ideal or 
scientific? He congratulated Mr. Seymour-Jones on the untiring 
energy which he had displayed in dealing with the subject of 
authrax and the leather and alied trades owed a debt of grati¬ 
tude to the Leathersellers Company for their financial support 
of Dr. Ponder’s report on the “Incidence of Authrax.” The 
subject of effluents had become a most burning problem in con¬ 
nection with the establishment of new leather works or the en¬ 
largement of existing ones. The leather chemist would find 
in the lime yard of the tannery, problems of greater financial and 
scientific interest than disputing over or l /> per cent, differ¬ 
ences in the analyses of tanning extracts. He contented himself 
with outlining a few questions which require solution; How to 
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produce the greatest yield of pelt from a given weight of raw 
hides; The merits of the one-pit system of liming against a 
system with a series of pits; The use of pure lime versus the 
use of sodium sulphide alone or in a mixture. The questions of 
plumping and deliming and the deliming action of various acids 
were becoming of greater importance as knowledge increased 
and systems changed. The question of bating, puering and 
drenching had been largely solved by Wood and Becker and their 
thanks were due to the former for his book recently publisheld, 
which dealt with the subject in a masterly way. They were 
within measurable distance of doing away with processes in¬ 
volving the use of animal or bird excrement. Did they thor¬ 
oughly understand the tanning process ? Did they know the cor¬ 
rect ratio of tan to acid which should exist in the various stages 
to produce the best results in the finished leather ? Thanks to the 
recent researches of Procter, Wood and Law the question of 
plumping and the accurate measurement of the swelling acids 
was now nearer solution. The leather forming value of the dif¬ 
ferent extracts and materials was an important problem. W as 
the tanner right in demanding a highly decolorized extract or 
was this demand creating a product possessing properties of less 
value as a leather forming agent? He was of opinion that bleach¬ 
ing and decolorizing were seriously deteriorating the tanning ex¬ 
tracts and making them of less value as leather-forming ma¬ 
terials. Something should be done to check the loss of tanning 
material which takes place during the tanning process, a tanner 
who succeeds in combining 75 per cent, of his available tannin 
with his pelt was certainly above the average. By one means 
or another 25 per cent, of the leather-forming material originally 
present in the materials purchased during the year was unac¬ 
counted for. Much of this loss was due to ellagic acid or bloom 
which separated out in the leach house and in the liquors, but 
there were other causes of loss such as hard water, the cost 
of perfect extraction, oxidation and fermentation. Mr. Munro 
Payne had patented a process for dissolving this waste product 
in dilute alkalies and subsequently recovering it with acid and' 
Nihoul and Paessler had drawn attention to the great losses 
caused by the use of hard water. Thanks to the researches of 
Stiasny, Fahrion. Procter. Meunier and others, the chemistry of 
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the chrome and chamois process was better understood than form¬ 
erly. In the various points he had touched on, there was supplied 
sufficient to occupy the attention of members of the association 
for the next io or 20 years. The problems could only be solved by 
patient organized investigation and research and with the co¬ 
operation of practical tanners and manufacturers. Referring to 
the approaching retirement of Professor Procter he was sure he 
was expressing the wish of everyone connected with the trade 
when he said that he sincerely trusted that means would be 
found by which his invaluable services and ripe experience 
would be retained for the benefit of the trade. 

The Seymour-Jones prize of a gold medal and £10 was then 
awarded to Professor Meunier for his important researches 
during the previous two years principally in connection with the 
action of the halogens on skin and gelatin. 

Dr. Poliak on behalf of the Austrian Section invited the Asso¬ 
ciation to hold its next Conference in 1914 in Vienna. Dr. Lepetit 
seconded and Dr. Becker supported the resolution and it was 
agreed to meet in Vienna. 

The meeting then adjourned for luncheon at the Trocadero 
restaurant where the chair was taken by Mr. Samuel Barrow 
Jun. in the absence of Sir John Turney. 

Tuesday, September 17, 9:30 a. m. 

The treasurer’s report was read and Dr. Auerbach and Dr. 
Gansser elected as auditors. 

The general secretary’s report was read; also the correspond¬ 
ing secretaries’ reports as follows: 

Dr. Paessler, Germany; M. Prevot, France; Dr. Poliak, Aus¬ 
tria-Hungary; Dr. Lepetit, Italy; Mr. Van Gijn, Holland; Herr 
Zeuthen, Scandinavia; Prof. Wauters, Belgium; Dr. Parker, 
Britain. 

Mr. McCandlish, though not present in an official capacity, 
reported on the state of the American section. 

The report of the Editor of the Collegium was then read. 

Prof. Meunier was elected President for the next two years 
and Dr. Paessler as treasurer. Dr. Stiasny was re-elected as 
Hon. General Secretary. 

It was agreed to raise the amount of the subscription to h 
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per year in order to cover the increased cost of production of the 
the Collegium. 

The following resolution was proposed officially in the name of 
the German section by Prof. Becker and supported by Drs. 
Paessler and Philip. “That the Association may, in recognition 
of distinguished services, elect one or more of their members to 
the position of Honorary President.” The resolution was passed 
and on the proposal of Prof. Becker, seconded by Prof. Paessler, 
Prof. Procter was elected to the position of Honorary President. 

Technical Agenda. 

Professor Procter opened the discussion on the acidity of tan 
liquors. (Procter and Seymour-Jones, Coll. 464, 5, 6; this Jour¬ 
nal, VI, 52-79.) -The first question to be decided was, what acids 
are to be determined and for what purpose is their presence in 
the liquors desired. Natural tan liquors contained acids of all 
strengths ranging from acetic and lactic down to gallic acid. 
The tannin itself had also acid properties. If it was desired to 
know how much lime the liquor would dissolve there was no 
better method than the old lime-water titration. To plump the 
goods a degree of acidity was required comparable to that which 
turns methyl orange or methyl red. 

For the total acid there was no better indicator than hematin. 
The actual acidity could be determined by the method of the 
measurement of hydrion concentration by which it was quite 
easy to titrate to any degree of acidity required. The actual 
part played by the acid in the tanning process was not yet 
worked out, it was w r ell known that neutral tannin and 
gelatin do not precipitate. He recommended that 2 or 3 indi¬ 
cators such as methyl orange, methyl red and congo red should 
be used for determining the degree of acidity as regards its 
plumping effect, lime water should be used for determining- lime¬ 
dissolving power and hematin for determining the total acidity. 
These estimations should be carried out and the progress of the 
tanning action observed at the same time. 

Mr. R. A. Seymour-Jones agreed that the function of the acids 
in the tanning process required investigation before much time 
was spent in devising methods for their estimation. There were 
three entities concerned in the tanning process, hide acid and 
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tannin. The system hide-acid had been investigated very thor¬ 
oughly by Professor Procter. What required investigation was 
the effect of an acid-modified tannin on the acid modified hide? 

Mr. H. G. Bennet said that the acidity of the tannin itself did 
not require to be estimated and this fact condemned most of the 
existing methods. With strong liquors the tannin should be 
previously removed or preferably they should all be made to 
a constant strength of tannin before titration. 

Prof. Procter replied that the tannins are themselves acid and 
their acidity should therefore be estimated. Some of the tannins 
had sufficient acidity to swell hide. 

Mr. J. T. Wood spoke of the effect of neutral salts in the tan 
liquors which had been investigated by himself and Sand and 
Law. 

Dr. Turnbull emphasized the importance of the history of the 
tan-liquor in the investigation of its acidity. He had found that, 
with liquors from the same tan-yard the differences between 
titrations with lime-water and using methyl-orange as indicator 
were very constant. 

Dr. Gansser opened the discussion on the use of animalized 
cotton in the examination of tanning extracts. (Gansser, Col¬ 
legium, 509, 479-482.) The control of the color of extracts 
was most important and the method of measuring the color of 
the solution itself was unsatisfactory as were also tests made 
using skin as testing medium. The tintometer method of test¬ 
ing the color of solutions of extracts immediately after dissolving 
was unsatisfactory as their color changed greatly during the 
tanning process. Of various textiles tried, cotton fiber was the 
most satisfactory and served simply as a skeleton for holding 
the gelatin which was fixed with formaldehyde. The cotton was 
sufficiently protected by the gelatin to prevent abnormal results 
occurring through its affinity for any aniline dye which might 
have been used for artificially coloring the extract under exam¬ 
ination. From experiments made it seemed as if valuable in¬ 
formation with regard to weight-giving properties and strength 
could be obtained by the method. Animalized cotton treated with 
quinone showed a great increase in strength which amounted in 
some cases to 40 per cent. This increase of strength was also 
seen when the quinone treatment was combined with a tanning 
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process. Quinone had thus the same strengthening effect as it 
had on vegetable or mineral-tanned leather. The color given 
by an extract in the animalized cotton was not identical with 
that given on skin, but that the differences were constant. 

Dr. Lepetit said that he had made experiments following Yig- 
non’s proposal to use silk, but was not satisfied that Ganssers 
material was the most standard. 

Dr. Turnbull referred to the fact that hide was stronger be¬ 
fore tanning than it was after whereas, with animalized cotton, 
the reverse was the case. The precipitate apparently cohered the 
fibers. 

Dr. Auerbach said that the tanner wanted to know the color 
given on skin by an extract and not that on animalized cotton 
and referred to the possibility of standardizing pelt. 

Dr. Paessler had tested the method and found the color dif¬ 
ferent to that obtained on leather. 

Prof. Schneider advocated the use of pelt moderated with 
alum or titranium which made a sensitive medium for showing 
differences of color given by extracts. 

Dr. Gansser said that he suggested the method as an auxiliary 
one and as a standard. Fading and darkening could be con¬ 
veniently tested by the method. If an accurate estimate of color 
was required the test must be done under the same conditions 
and on the same skin. 

Prof. Paessler then described his experiments with Xallab's 
apparatus on the behavior of leather against light. (Collegium 
1912, 287-289). 

With the apparatus, 6 hours exposure on tanned or dyed 
leather had the same effect as 28-36 hours in ordinary daylight. 
He mentioned a case in which shoes of glazed kid, dyed brown 
turned greenish on exposure to light. By the means of the ap¬ 
paratus he was able to show that the effect was due to the action 
of light on the dye and chrome in the leather. A number of 
photographs were shown on leather which had simply been ex¬ 
posed to light under the negative. A curious part was noticed 
with leather tanned with Oassia auricnlata; for 28 days the 
leather was gradually darkened by exposure to light but after 
a longer exposure the darkened portions commenced to become 
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bleached till their tint was appreciably lighter than that of the 
original leather. 

W ednesday, September 18. 9:30 a. m. 

Mr. Wood opened the discussion in the report of the referees 
on the control of lime licpiors and wet work. (W r ood and Law. 
Collegium. 1912. 121-129; this Journal, July, pp. 346-58.) The 
following scheme of analysis of lime liquors was submitted for 
discussion:— 

( 1 ) For analysis the liquors should be filtered through S. & S. 
605 filter paper. 

(2) Alkalinity by titration of the filtered liquor with deci- 
normal acid, using methyl-red as indicator. This gives the total 
alkalinity. 

(3) Ammonia by acidifying 100 cc. of the unfiltered liquor 
with HC 1 until acid to methyl-orange, adding excess of mag¬ 
nesia and distilling ipto standard acid. 

(4) Sulphides by titration of the filtered liquor with deci- 
normal zinc sulphate in the presence of ammonium chloride, 
using sodium nitro-prusside as external indicator (Blockley & 
Melid. J. S. C. I.. 1912, 369-372; this Journal, July, pp. 358-68). 

( 5) Nitrogen by Kjeldahl’s method on 25-50 cc. of the filtered 
liquor. Degree of hydrolysis by a combination of the figures 
obtained by the Kjeldahl method and Stiasny’s formaldehyde ti¬ 
tration (Collegium, 1910, 181-187; abstr. this J., 1911, pp. 345-6). 

Professor Procter proposed a vote of thanks to the referees 
and recommended that the proposed methods should be adopted. 

Dr. Lepetit proposed and Prof. Meunier seconded that the 
methods proposed should be adopted as the official method. 

Mr. Bennet proposed that the methods should only be recom¬ 
mended and that comparative tests should be carried out by dif¬ 
ferent observers. 

Dr. Stiasny referred to the difficulty of filtration and said that dif¬ 
ferent methods of filtration should be used for different estima¬ 
tions. All calcium carbonate should be eliminated before titration 
for alkalinity and it was preferable to centrifuge the liquor only 
before estimating the nitrogen. As an indicator phenolphthalein 
had no sharp end-point while methyl-red showed some of the 
products of hydrolysis of hide-substance. The hydrolytic de¬ 
composition products were of two classes, one of which was 
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precipitated by acids and could be estimated by Kjeldahl’s method 
after thus precipitating and the other which was estimated by 
the formaldehyde titration. 

Dr. Parker said the difficulty of the tanner and chemist was 
to say, how much of the nitrogen in solution in the limes would 
have made leather and remarked that sulphides dissolved other 
substances from the skin than did lime. 

It was decided that the scheme of analysis outlined should be 
the provisional method until the next conference. 

Prof. Paessler described briefly his experiments on the de- 
naturization of salt. (Collegium, 1912, 379-388). 

Prof. Becker introduced the subject of salt stains and de¬ 
scribed his experiments in conjunction with Prof. Paessler on 
the subject (Collegium. 1912, 408-418). Prof. Kohnstein had 
stated that salt stains could be avoided by the use of petroleum 
for denaturizing the salt. Abt had found sulphates and phosphates 
in the region of salt stains in leather. From the fact that various 
kinds of salt stains bite into the skin he had come to the con¬ 
clusion that they were of bacterial origin. There were always 
crystals of salt lying immediately over the stain in the salted 
hide. He had succeeded in isolating the bacteria from the vari¬ 
ous kinds of stains and had been able to produce similar stains 
from a pure culture of the same bacteria. These artificial salt 
stains had been produced both on gelatin and on skin and were 
more easily produced on raw skin than on limed skin. The in¬ 
fluence of salt was favorable to the bacteria and successive in¬ 
creases in the salt in the gelatin from 1-10 per cent, produced 
successive increases in growth of the bacteria. Alkalies are also 
favorable to the growth of the bacteria and the most rapid 
growth is at 25 degrees C., the higher the temperature up to a 
certain point, the deeper being the stains. The phosphates and sul¬ 
phates found by Abt were due to bacterial action. To avoid salt 
stains some sterilizing process is necessary. Freezing is probably 
effective but infection may take place subsequently, the use of tar 
is not recommended. Organic acids would be effective but the use 
of formic acid would entail a swelling of the hide and consequent¬ 
ly more water in it. Mustard oil is one of the best sterilizing agents 
and the suggestion of Schmidt to use zinc chloride was practical. 
Salt is a perfect preserving agent if properly used and the addi- 
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tion of 3 per cent, of Sodium carbonate will prevent bacterial 
growth. The use of finely powdered salt was preferable to 
large crystals. Most stains occurred where slaughter-houses 
were dirty and the salt was used more than once and put on the 
hides before they had become cooled. If soda is used with the 
salt as a sterilizing agent it must be thoroughly removed from the 
skin before tanning or a loose spongy leather is produced. 

Dr. Abt describing his experiments on the origin of salt-stains 
(Collegium, 1912, 388-408, this Journal, VII, 492-7) said that 
the sulphates which he had found in the stained portions were 
derived from calcium sulphate which was sometimes present in 
salt to the extent of one-half per cent. The phosphates were 
derived from the nucleic acid of the cell. The first origin of 
the stains was due to small grains of calcium sulphate in the 
salt. The stains he had investigated were different from 
those described by Dr. Becker. The stains are turned black 
by ammonium sulphide through the formation of iron 
sulphide and nearly the whole of the original color of the 
stains can be removed by washing with dilute acid. The action 
of tan liquor turns the yellow stains brown or black and this 
effect would not be produced if the color were due to bacteria. No 
loss of skin substance could be found by comparing stained and 
unstained portions of the same skin and no bacteria could be 
found inside the skin by staining methods. In another kind of 
stain no calcium phosphate could be found in the leather, this 
stain was seen in skins from sulphide limes and was nearly black 
but was entirely removed by acids. It was seen frequently on 
horse hides which had been badly flayed and was due to iron bi¬ 
carbonate formed from carbonic acid derived from fermentation. 
If phosphates are found in the stains is may be concluded that 
they are due to calcium sulphate in the salt which must therefore 
be free from that substance. If no phosphates are present 
the stains are bacterial and must be avoided by using antiseptics. 
The use of soda in salt is advisable to avoid salt stains, the cal¬ 
cium would then be precipitated as carbonate and the soda would 
also act as an antiseptic and dehydrating agent. 

Professor Procter said there were two classes of stains, one 
class of which was certainly due to iron. The latter were green 
in sulphide limes and yellow in white limes, they became blue on 
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entering the tan-liquor and disappeared during the tanning. With 
these stains there was no bacterial action or destruction of the 
grain. He had seen bluish stains in plaster kips which had 
made liming and unhairing difficult. The earth with which they 
were coated consisted principally of sodium sulphate with a 
little sodium carbonate and ferrous carbonate. When these hides 
were stored in a damp warehouse the iron acted on the hides, 
the action being due to the effect of water and carbon dioxide in 
forming iron bicarbonate. The difficulty of swelling when or¬ 
ganic acid were used as disinfectants could be avoided by using 
salt when a dehydrating effect would be produced. 

Dr. Andreis said he had avoided salt stains by throwing the 
hides over a horse to drip after salting when the blood etc., ran 
away. If this were done many stains would not occur. 

Dr. Baldracco mentioned that the use of sodium fluoride to 
the extent of one per cent, on the salt would avoid salt stains. 

Mr. Charles Parker said harm had previously sometimes been 
done by chemists putting ill-digested information before the tan¬ 
ners. They would prefer to wait till the chemists had thoroughly 
tested the subject in a scientific way before taking it up. 

Mr. J. T. Wood said that salt-stains were not necessarily due 
to the denaturizing medium in the salt as they were very prev¬ 
alent in England, where the salt was not denaturized. The point 
raised by Dr. Abt regarding the penetration of the skin by the 
stain might be explained by the products of the bacteria penetrat¬ 
ing and not the bacteria themselves. 

Mr. A. Seymour-Jones said the primary step to be taken was 
to keep the slaughter-houses clean and the question of the purity 
of the salt and the antiseptic added to it were the main ones. 

Dr. Becker said he was unable artificially to produce stains by 
using gypsum or phosphate. He suggested that tanners should 
test the mixture of salt and sodium carbonate. 

Thursday, September 19. 

The following were elected to form the committee for the in¬ 
vestigation of salt stains under the presidency of Mr. Seymour- 
Jones, Dr. Abt, Prof. Baldracco, Prof. Becker, Mr. Charles Park¬ 
er and Mr. J. T. Wood. 

Dr. Parker then referred to the soaking of skins by means of 
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organic acids. From his experiments the increase of pelt weight 
when formic acid was used was 1-3 per cent, and in dry hides 
5 per cent, compared with other methods. The hides were 
soaked in water over night and then suspended in a V5- 1 4 per 
cent, formic acid solution for 12-18 hours, handling once or 
twice. They were then drummed for an hour or two and placed 
in water overnight. They then entered the limes and any rub¬ 
bery condition produced by the acid disappeared after 4-6 hours. 
The cost of the processes is low, being less than y 2 d her hide. Al¬ 
kaline substances must be removed before entering the formic 
acid. 

Prof. Procter suggested the use of sulphurous acid as it was 
cheap, bactericidal and easy to handle. 

Dr. Abt reported the experiences of several French tanners 
with the formic acid and said they had found that the grain was 
not so fine as desirable after the process. They believed that 
alkaline swelling produced a finer grain than acid swelling. 

Prof. Procter said it was possible that acids and alkalies act 
differently on the grain because there are different parts of the 
collagen molecule which react with both reagents. The pickling- 
process which was an acid swelling, produced a nice grain so 
he should think that the method of applying the formic acid was 
responsible for the defect. The excess of acid must be re¬ 
moved before placing the hides in lime. 

Mr. Alfred Seymour-Jones suggested that hides should be 
restored to the wet condition and sterilized at the port of ship¬ 
ment so that they arrive at European tanneries in a thoroughly 
sound condition. 

Dr. Parker said that formic acid gave a better yield of weight 
than lactic acid or any other organic acid. He agreed with Dr. 
Abt that rather a rough grain was produced if the acid were used 
too strong, but any roughness disappeared in the liming process. 

The question of sulphite-cellulose liquors and their value in 
leather manufacture was then discussed. Dr. Parker said there 
were many different materials which give a product something 
like leather and sulphite cellulose was one of them. The product 
obtained depended entirely on the treatment of the extract and 
the conditions of working. What should be avoided was the 
adulteration of ordinary vegetable extracts with the material. 



I. A. L. T. C. KLF,V£NTH CONFERENCE 


599 


which mixtures, in his experience, gave worse results than the 
sulphite cellulose itself. 

Mr. Thuau reported some successful experiments he had 
made with wood-pulp. The hides were just half tanned with ex¬ 
tract, then treated with wood pulp and finally given another 
vegetable tannage. 

Prof. Procter agreed with the possibility of using material in 
the manner referred to. The aniline test was sensitive enough 
to detect any addition of wood-pulp to extracts but sulphited ex¬ 
tracts treated under pressure gave a slight positive test. 

Dr. Lepetit suggested the comparison of the gravimetric and 
I/6wenthal’s analysis to detect the presence of wood-pulp and 
suggested that every record of tannin analysis should contain 
the statement whether the extract was free from wood pulp 
or not. 

Prof. Schneider suggested gradual extraction to remove the 
lignin from the resinous matters. 

Professor Paessler said he had calculated the real price of the 
tanning matter in the wood-pulp and found it to be 80-90 pf. 
per kilo., hence it was not even commercially advantageous to 
use. 

Dr. Auerbach did not believe in the tanning capacity of wood- 
pulp because, even in mixtures, the w r ood-pulp could be washed 
out of the leather. He agreed with the possibility of using it as 
weighting material in place of sugar and molasses. There were 
wood-pulp extracts on the market containing 15 per cent, of 
lime. 

Mr. Thuau then read the report of the Commission* for the in¬ 
vestigation of the analysis of leather published in Collegium, 
1912, 500-517 (pp. 602-7, this issue of the Journal). 

On resuming after lunch Dr. Parker informed the meeting that 
the Executive Council had suggested that the Association should 
contribute the sum of £100 to the fund for the scheme of a Proc¬ 
ter Research Laboratory which had been started. 

The following were then elected to the Commission for the 
analysis of oils and fats under the chairmanship of Dr. Fahrion, 
Mr. Thuau, Mr. Bennett, Mr. Brumwell, Mr. Wood, Dr. Bald- 
racco, Mr. Van Gijn and Dr. Paessler. 
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Dr. Stiasny then opened the discussion on the question of 
the qualitative detection of vegetable tannins referring the mem¬ 
bers to the papers published in Collegium. 1911, 318-332 ; 1912, 
483-499 (Journal, VI, 479 - 96 . and VII, 548-69). 

Dr. Paessler described a method he had evolved for the detec¬ 
tion of mangrove in quebracho which consisted in weighing the 
precipitate produced by ammonium molybdate with the solution. 
The molybdate figure for quebracho extract was 27-36 while 
mangrove gave 120-140. He suggested that the method should 
l>e tested. 

Dr. Auerbach said he had found wood-pulp extracts which did 
not respond to the lead acetate-sodium hydrate test owing to 
the treatment which they had received. He was unable to obtain 
satisfactory results with the methods of Schell .& Kohnstein. 

Dr. Poliak proposed a method of treating extract solution with 
chlorine and extracting the precipitate with ethyl ether and 
acetic ether, the proportions of the two extractions being 1-1 in 
the case of quebracho and 4-1 in the case of mangrove. 

Prof. Meunier reported on Tannery Effluents, he considered 
the question easy of solution. It was advantageous that all the 
liquors should mix when the solid matter will be effectually pre¬ 
cipitated. Especially should the vegetable and mineral matters 
mix in the settling tanks. Chlorine as it is present in wood-pulp- 
in the effluents from paper-mills precipitates many of the matters 
in tannery effluents and it is very advantageous if the two effluents 
can be mixed. Air and light are important factors. The sedi¬ 
ment was rich in nitrogen but the prohibitive cost of drying 
would prevent any use being made of it. 

Prof. Meunier then described his work on the action of al¬ 
kali carbonates in the formaldehyde tannage (Collegium. 1912, 
54-56; 420-423). He found that pelt which had been treated for 
two hours in a saturated potassium carbonate solution soon dries, 
out to leather which has the sole disadvantage of being non-re¬ 
sistant to water. Solutions of less strength had a dehydrating^ 
action and the role of the potassium carbonate in the formalde¬ 
hyde tannage is an important one as formaldehyde alone does 
not give a satisfactory result while a previous dehydration with 
potassium carbonate or hyposulphite materially improves the 
result. 
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Prof. Procter said that many years ago he and Mr. Seymour- 
Jones had tried to replace potassium carbonate with salt and 
sodium hyposulphite in the formaldehyde tannage. 

Mr. Seymour-Jones said that the use of sodium hyposulphite 
had an accelerating effect on many tannages. 

Prof. Procter, in introducing the subject of tannin analysis 
said that the official method worked well and gave as concordant 
results as could be expected. He proposed that in those cases 
in which the filter-bell method was demanded that it should be 
applied according to the rules of the German Section using Paes- 
slers lightly-chrome hide powder. The proposal was accepted. 
It was further agreed that the Commission for tannin analysis 
should not be reappointed and that the matter should be allowed 
to rest. 

Dr. Gansser proposed that in cases where the analysis of pure 
sulphite cellulose is reported that it should not be described as 
tanning matter but either as “matter absorbed by hide” or “pseu¬ 
do-tannin.” After a short discussion in which Dr. Auerbach, 
Dr. Gansser, Dr. Stiasny and Dr. Turnbull took part, the pro¬ 
posal was accepted by a majority of 24-17. 

Prof. Procter then reported on the colorimetric method and 
urged the members to use the new method provisionally as agreed 
upon at the last conference. 

Dr. Stiasny thanked the Leathersellers Company for all the 
kindness they had shown and proposed that a letter expressing 
their thanks should be sent, which was agreed to. 

Prof. Meunier then expressed thanks for the excellent way in 
which the conference had been conducted by Dr. Parker, who 
suitably replied and the conference then closed. 

On Friday, September 20, the members and guests to the 
number of 80 travelled to Windsor, arriving there at 10:30. The 
State Apartments and St. George’s Chapel of Windsor Castle 
were inspected during the morning and lunch was taken at the 
White Hart Hotel. In the afternoon an excursion was made by 
special steam-launch to Maidenhead, tea being served on board. 
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REPORT OF THE INTERNATIONAL COMMISSION ON 
LEATHER ANALYSIS. 

Condensed translation from Collegium , 1912, 500-17. 

By Ur bain J. Thuau. 

At the last Congress of the Association in Paris in 1910, 
many opinions were expressed in regard to the methods em¬ 
ployed in the analysis of leather. Prof. Meunier demanded that 
an effort be made to arrive at clear conclusions, since several 
governments would wish to employ such methods as would be 
agreed upon in the specifications for leather for military pur¬ 
poses. Analysis alone would not be sufficient to fix the quality 
of the leather, but it should be accompanied by various physical 
tests; impermeability, resistance, etc. For a sample he proposed 
a strip perpendicular to the lint of the back at the shoulder. He 
objected to powdering the sample, difficult in the case of leathers 
with much grease and liable to injure the composition of the leath¬ 
er in consequence of heat developed. Professor Paessler preferred 
a disintegrating mill. Professor Appelius thought the part be¬ 
tween neck and butt (croupon) suggested by Meunier afforded 
the best average sample. Mons. Godfrind insisted upon taking 
three samples from different parts, and upon the cutting up of 
the sample by means of special shears. Mons. Dacosta said that it 
was necessary to fix the exact size of the pieces in order to 
obtain concordant results Dr. Turnbull noted that the samples 
taken would be different, depending on their purpose, which is 
sometimes simply comparative, and sometimes for an absolute 
analysis. He favored reducing the sample to powder. Prof. 
Kohnstein said that it is impossible to regulate absolutely the tak¬ 
ing of samples, or the fineness of the prepared sample. Mons. 
Thuau expressed a preference for the taking of uniform samples, 
and for the employment of the microtome. 

After further discussion the Congress adopted two resolutions 
proposed by Prof. Procter, (1 ) that the sample should be 
taken in such a fashion as to represent the average composition 
of the leather; (2) the sample shall be comminuted with a cutting 
instrument, preferably a microtome. The Congress agreed unan¬ 
imously to the appointment of a commission to consider the sub¬ 
ject. composed of the following gentlemen: 
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Germany, Messrs. Appelius, Jablonski and Paessler. 

Helgium, Messrs. Godfrind and Sody. 

England, Messrs. Turnbull and Arnold Seymour-Jones. 

Austria, Prof. Kohnstein. 

United States, Mr. \Y. K. Alsop. 

Italy, Mr. Baldracco. 

Denmark, Mr. Boegli. 

France, Messrs. Meunier, Thuau, Dacosta and Jouve. 

The commission elected Prof. Kohnstein as President, but 
ihey were not able to hold enough meetings to go over together 
the various problems and agree upon a line of work to be fol¬ 
lowed. A sample was prepared by Messrs. Thuau and Dacosta 
and sent out to each member of the commission with a circular 
describing the work to be done. The sample was taken from a 
butt (“croupon”) at right angles to the line of the back, next 
to the neck. The piece was cut into strips which were put through 
a microtome and cut into shavings 1 mm. thick. 1,500 gr. of these 
fragments were placed in a glass vessel and rotated for 4 hours. 
The whole was then distributed into 30 clean dry bottles, corked 
and sealed and labelled D. T. (Dacosta Thuau). To each mem¬ 
ber of the commission were sent two of these bottles and the 
following circular:— 

I. W'citer .—Employ the ordinary method of the laboratory. 

State how many hours were required to obtain con¬ 
stant weight. Describe drying apparatus. 

II . Ash .—Use the ordinary method of the laboratory: de¬ 

scribe it. 

III. Ash (2).—Use an alcohol burner instead of gas, com¬ 

paring the ash with the preceding. Illuminating gas 
may produce SO., which combines with bases to increase 
the quantity of ash. 

IV. ]Voter Extract .—Ordinary method. Use Koch's ap¬ 

paratus (112 hours under pressure of 1 meter of 
water, then extracting 1 liter in 2 hours at the tem¬ 
perature of the laboratory). State the volume of the 
Koch's apparatus employed, the temperature of the 
laboratory, and the residue from the distilled water 
employed. Determination of tannin and non-tannin 
in water extract optional. 



604 


LEATHER CHEMISTS ASSOCIATION 


V. I Cater Extract (2).—Put 5 g. of leather in 250 cc. water 

in a bottle of 50c cc. capacity, and put on rotary 
shaker, 40 revolutions per minute, for 5 hours. Filter, 
and in the filtrate determine tannin and non-tans by 
either shake or filter-bell method. This new method 
for water-extract is very practical and more precise 
than that with Koch’s apparatus. State with the results 
the residue from the distilled water, the volume of the 
shaker bottle used, filter paper (Schleicher if possible), 
etc. 

VI. Fatty Matter. —With a Soxhlet. Use petroleum ether 

boiling below 70° C. or chloroform. Give details of 
the process and state solvent employed. 

VII. Nitrogen by Kjcldahl Method. —Describe steps. Do this 

in duplicate. 

MIL Nitrogen by the Method of Thuau and de Korsak .— 
For this optional method see Collegium, 1910, No. 425, 
p. 364. (Abstr. this Journal, V, 527.) 

IX. SO. t .—Kalian and Mai jean’s method. Ash over an al¬ 

cohol burner, and determine S() 3 by BaCl 2 . Again 
ash over alcohol burner after adding Na 2 C 0 3 , and 
then estimate total sulphates. By difference find free 
S 0 3 . For details see Collegium , 1906, No. 189, p. 15. 
In this description replace gas burner by alcohol burner. 

X. SO 3 by Kohnsteins Method. —See Collegium, 1911, No. 

475, p. 314. (Abstr. this Journal, VI, 603.) 

XI. SO3 by Meuniers Method (with Mahler’s bomb). See 

Collegium. 1906, No. 221, p. 259, 4th method. 

XII. SO. by the Method of Paessler and Arnoldi. —See Col¬ 

legium , 1908, No. 326, p. 358. 

XIII. Glucose in the water-extract or otherwise, either by 
the gravimetric method or by the volumetric method 
of Fehling, or by the polarimeter. Explain the method 
employed and give details. 

XIV’. Mineral Matters in the Ash, if it seems worth while. 
XV. Experiments in Estimating Total Acidity of the leather, 
(organic and free mineral acids). Explain your ideas 
on this subject and give details. 
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XVI. Any other Experiments .—Please communicate at once 
to the members of the commission the methods tried, 
in order that results may be compared. 

Only Messrs. Meunier, Paessler, Appelius, Kohnstein, Bald¬ 
racco, and Thuau did in part the determinations proposed, on 
the sample D. T., and sent in their results, summarized in the 
table. 



Moisture 

Ash 

(gas) 

Ash 

(alcohol) 

Water 
extract 
Koch’s a pp. 
ordinary 
temp. 

Water 

extract 

agitator 

ordinary 

temp. 

Extract 

bv 

petroleum 

ether 

Appelius . • 

... 19.2 

0.80 

— 

5.09 

6.08 

0.56 

Baldracco • 

... 19.7 

0.70 

0.72 

3-77 

— 

0.41 

Kohnstein . 

. . . 20.2 

0.65 

— 

6.28' 

4.92 

0-45 

Meunier... 

... 19.2 

0.80 

0.59 

4,52 

5.30 

— 

Paessler .. 

. . 19.1 

0.60 

— 

4.60 

5.30 

0.70 

Thuau .... 

... 19.5 

0.60 

0.44 

5.00 

6.10 

O.50 


Nitrogen 

Kjeldahl 

Combined 

S 0 3 

Balland & 
Maljean 
alcohol 

Total 

S 0 8 

Balland & 
Maljean 
alcohol 

Free SO s 
(deducting 
0.14 for S. 
in the 
hide) 

Glucose 

in 

the 

water 

extract 

Invert 

sugar 

in 

water 

extract 

Appelius .. 

... 7.76 

0.08 

0.27 

0.05 

0.21 

0.02 

Baldracco 

• • • 6.92 

0.10 

0-34 

0. IO 

— 

— 

Kohnstein • 

•.. 8.01 

— 


-- 

0.67 

— 

Meunier... 

... 7.19 

0.04 

0-57 

o -39 

— 

— 

Paessler • • • 

bo 


— 

- 

O.30 

0.00 

Thuau .... 

••• 7-34 

0.05 

O.29 

0.10 

0.35 

- 


1 With percolator at 40° C. 


Besides these results, Paessler found 0.6 per cent, ash by the 
electric furnace, 0.097 per cent. SO ;l by his method, and 7.5 
per cent, nitrogen by Thuan and deKorsak’s method. Kohn¬ 
stein found 0.04 per cent. SO. { by his method. 

The reports of the several members of the commission are 
given in full. We select from these reports a few points of 
interest, chiefly matters in which the methods used differ notably 
from those of the American Association. 

Xitroyen .—Appelius used 0.6 g. leather, 10 cc. H 2 S 0 4 and 
0.7 g. mercury. After digestion he added 2 g. K 2 S in 40 cc. 
HoO, a little powdered Zn and 60 cc. of a 5 per cent. NaOH 
solution. The NH 3 was received into 50 cc. N/10 H 2 S 0 4 and 
titrated back with N/10 soda, “tournesol” indicator. Baldracco 
used mercury in the digestion. Kohnstein used Wilmarth’s mod¬ 
ification of Kjeldahl’s method, receiving the NH 3 into N/5 HC 1 . 
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Meunier digested 0.65 g. of leather with 25 cc. H 2 S 0 4 , 10 g. 
K 2 S 0 4 and 5 g. anhydrous CuSC 4 . Paessler’s method was al¬ 
most identical with that of Appelius. 

Sulphuric Acid .—Appelius tried Kohnstein’s method, with un¬ 
satisfactory results. Paessler remarks that the sample contained 
a little aluminum, and if this were combined with SO a , it would 
be necessary to deduct from the figure for free S 0 3 , the amount 
combined with Al. 

Glucose .—Appelius and Paessler used von Schroeders meth¬ 
od, differing but slightly from that of the A. L. C. A. Meunier 
strongly recommends Bertrand’s method: (Bull. Soc. Chem., 
1906; vol. 3, p. 1,285.) 

Mr. Arnold Seymour-Jones reported his work on several sam¬ 
ples of leather, other than those sent out by Thuau and Dacosta, 
the work having been done before those samples were received. 
He found that extraction with CS c and with petroleum ether 
gave practically identical results for fat. Ash was determined 
by a Teclu burner, a muffle, and an alcohol burner. No increase 
in weight of ash was observed in the case of the gas burner. The 
Rouchese method for N is condemned. In the Kjeldahl method 
an error may be introduced by the use of an active oxidizing 
agent in the digestion. In such cases a part of the N is liable to 
escape as PICN. Digestion with concentrated sulphuric acid 
alone is recommended, with the smallest possible flame. In dis¬ 
tilling over the NH.,, a small excess only of NaOH should be 
used. Further researches are necessary to determine accurately 
the N content of the various kinds of skins used by the tanner. 

For determining glucose, Mr. Jones used the volumetric meth¬ 
od of Fehling, the gravimetric method of von Schroeder and the 
method of Wood & Berry ( Collegium , 1909). The first of these 
is recommended because of its rapidity and accuracy. Mr. Jones 
also prefers Wood & Berry’s method to that of von Schroeder. 
He tried a number of experiments in the determination of free 
sulphuric acid, but without success. He finds the method 
of Procter and Searle satisfactory in most instances. That of 
Wtinsch gives good results, but is too elaborate. That of Bal- 
lan and Maljean is not superior to the Procter-Searle, and is 
hardly so convenient. Kohnstein’s method is open to serious 
theoretical objections. 
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In conclusion, the compiler of the report remarks that the 
results are not so concordant and conclusive as to furnish a 
basis for recommendations as to an official method. 


ARE YOU KEEPING PACE WITH CHEMISTRY ?' 

By Prof. Henry R. Procter. 

Our editor has again asked me to contribute something to 
his semi-annual number, and as I am anxious to meet his wishes, 
but have nothing particular to say, I do not think I can do bet¬ 
ter than take as my text a post-card to hand this morning, which 
though posted in ‘London, England,” seems to me stamped with 
the genius of the States. It begins “Are you keeping pace with 
chemistry? Or are you getting along on what you knew when 
you graduated? Are you posted on the radio-active elements, 
rare gases of the air, colloids, decomposition of molecules and 
atoms, electrolytic processes, ionic equilibrium and chemical 
affinity" or on enzyme action, synthesis of physiological com¬ 
pounds, and the stereochemistry of the sugars? We furnish 
the books that will make you a chemist of to-day.” 

I pause here, since our Editor objects to gratuitous advertise¬ 
ment ; but you will doubtless consult the proper columns, for 
surely everyone of us will be anxious to put down his five dollars 
for such an end! If it could but be done! I have been study¬ 
ing chemistry for 50 years, and am still only in the undergradu- 
uate stage, though I have an honorary degree. One keeps on 
learning, but those tiresome investigators are always ahead, and 
one can never really catch up. Nevertheless the menu which is 
offered is an attractive one. 

Radio-activity and rare gases have not yet done much for 
tanning, but the rest are mixing themselves up with leather man¬ 
ufacture in a quite bewildering way. Almost everything con¬ 
cerned in the production of leather is colloidal, but the best 
experts are not yet clear as to the nature of the colloid state. 
What makes the colloid particle behave so like a molecule, and 
what is the cause and nature of the electric charge which gives 
1 Shoe and Leather Repotiei , Sept. 19, 1912. 
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it its affinities, and how far is it subject to the “mass-law” which 
governs ionic equilibrium? 

It looks as if almost any colloid salt could tan. The more 
basic, and consequently the more colloid we make our chrome 
salt, the more heavily it tans; and apparently something of the 
same sort is true of the vegetable tans, of which the weight-giv¬ 
ing elements seem all in a complicated and very colloid condition, 
like the “reds” of hemlock so difficult to filter; while simple 
tannins such as gallotannic acid all give light leathers. 

Perhaps if we knew how to regulate their colloidal division 
we might get all the weight we want, without troubling about the 
“stereochemistry of sugars.” Certainly if we could introduce 
the tans into the leather as true crystalloid solutions and con¬ 
vert them on the fiber to the colloid form, as in the two-bath 
chrome process, we could reduce our tannage to hours and 
probably still get weight. 

Then the old question of acidity of liquors crops up, at which 
you have worked so much on your side. Your chemists have 
devised half a dozen processes for estimating it, and we have 
added two or three more, all giving different results, because 
we don't clearly know yet what we want to estimate; and still 
less do we know what it does in the yard, or even what is 
the quantity we ought to aim at for the best results. And yet 
one is certain that acid, and the exact quantity of it, must play 
a most important part in the manufacture of leather. Without 
acid (or some other electrolyte which plays its part) many 
colloid solutions cannot exist, which are yet equally destroyed by 
a trifling excess. 

There is, or used to be, a medicinal iron solution, “Fer Bra- 
vais,” which was made by placing ferric chloride in a parchment 
paper cell surrounded with pure water which was constantly 
changed. The hydrochloric acid passed out into the water, leav¬ 
ing in the cell a dark brown colloid solution of practically pure 
ferric oxide. If you removed the last minute traces of acid, it 
precipitated. If you diluted it with water it precipitated, if you 
added acid or alkali or salts it precipitated. Pretty much the 
same thing can be done with chrome, and in fact happens in 
chrome tannage. Colloids are like that; marvelously unstable 
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under certain conditions; and we cannot wonder that leather 
manufacture still presents problems. 

Another article on our list is “enzyme actionthe effect of 
those strange organic compounds, as yet only produced by liv¬ 
ing cells, which bring about (or perhaps more strictly hasten) 
chemical changes of the most varied description without suffer¬ 
ing change themselves. The growing cell of the barley in malt¬ 
ing produces such a substance, diastase, which is capable of con¬ 
verting at least many thousand times its weight of starch into 
sugar in a few hours, which the change if unaided would take 
years or centuries. Other enzymes convert fats into emulsions, 
set free fatty acids, dissolve the epidermis structure of skin, 
or its fiber, or interfibrillary cementing substance; each enzyme 
doing its own particular work, without touching the things out¬ 
side its range. The puering process is mainly due to the action 
of such enzymes, in that* case largely produced by bacteria, but 
in “Oropon” these are substituted by the enzyme of the animal 
pancreas, and by purely .chemical salts. Oropon is, for many 
classes of leather, a thoroughly satisfactory substitute for the 
disgusting and dangerous puer; but it is not the “last word” 
in enzyme bates, nor pancreatin the only enzyme. I was in a 
chrome works the other day, which turns out most successful 
chrome calf, where no puer has ever been used, but merely 
chemical deliming aided by special enzymes. 

But I must not enlarge further—time and other work, if not 
the Editor, forbid it. And indeed, this is much in the nature of 
a sermon, convincing to the converted, but hardly likely to affect 
the heathen and the unregenerate. It will have served its pur¬ 
pose if it fills the allotted time, and fans a little the sacred flame 
where this is already alight. 


THE PROCESS OF LIMING.* 

Lecture by Cav. Uff . Ettore Andreis. 

Whoever, as a practical man, has occasion to visit a tannery 
will note, even in the best conducted works, that the process 
of liming is usually carried out in a perfunctory manner, al- 
* Leather Trades Revictv . XI.V, 5*16-8, 593-5. 
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though, in reality, it is one of the most important operations in 
the tannery. Liming is still considered by many tanners as a 
method used solely for removing the hair from hides, quite over¬ 
looking the fact that there are matters of far greater importance 
to study during the process. No wonder, therefore, that the 
finished leather is frequently below expectations as regards qual¬ 
ity in cases where the process of liming is so obviously neglected, 
and that steps are subsequently taken to trace the cause of the 
poor results. These primary errors are often the source of trouble 
with pelts which is reflected on the quality of the finished leather. 

The process of soaking is nearly always the same that has been 
practiced from time immemorial; therefore, many tanners argue 
that that process cannot be the cause of the damage. In the 
first place the salt is completely removed. The hides were well 
soaked, and brought back to their original condition. At the 
proper time the exact quantity of fresh lime was given in the 
usual proportions. The process was continued during the pre¬ 
scribed time; in short, nothing out of the ordinary routine was 
done, yet some hides have not released their short hairs (al¬ 
though this depends to a great extent on the nature of the skins). 
The final operations are then carried through as usual, without 
any apparent difficulty. But raw hides must be treated accord¬ 
ing to their natural characteristics, otherwise so many things may 
occur which would give cause for complaint. 

Finally, some considerations are given to the treatment of the 
hides in the pits or vats, to find the cause of the failure to pro¬ 
duce first-class leather and the extent of the inferiority. It is 
sometimes found that the finished product is too hard or too 
soft, even spongy. The causes are sought without finding the 
source of the trouble and without arriving at any satisfactory 
result. As the witty carabinier of the fable said, “When the 
dead man was questioned, there was no suitable reply.” 

There are many tanners who still consider the tannage proper 
as the only important process, and that the quality of the re¬ 
sultant leather depends on it. On the other hand, some tan¬ 
ners prefer to examine more closely the preliminary operations 
of soaking and liming, which they l>elieve to be the most im¬ 
portant and complicated processes in the production of leather. 
These processes I would call the keys to success in leather 
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manufacturing. It is certainly impossible, nor is it within the 
scope of this lecture, to give a clearly defined account of the 
process of liming, nor is it my intention to submit the physical 
operations of the process to a special examination, but, if pos¬ 
sible, I intend to set forth clearly some of the important duties 
that should be fulfilled in a rationally conducted method of 
liming, where the hides treated are more particularly desired to 
be converted into soft, pliant leather, whether for saddlery, bags, 
bookbinding, or belting purposes, as produced from sheep, goat, 
and calf skins and cow hides by the ordinary vegetable processes 
of tanning. 

The principal and absolutely necessary properties of this class 
of leathers are ( i) strength, (2) pliability, and (3) mellowness, 
but, above all, strength is required. If these qualities are com¬ 
pletely combined in the finished product, the leather is likely to 
satisfy all requirements. These qualities, I will say at once, can¬ 
not possibly be obtained in their highest perfection if the loosen¬ 
ing of the fibers of the skin has not been carried to an exact 
point during the process of liming; just so far as this degree of 
relaxation is not reached, so will the leather be correspondingly 
defective. 

As has been noted, skins in their natural state, as taken from 
the animal, are never in a suitable condition for tanning, however 
soft and pliant they may be. The cellular tissues of green hides 
are closely and firmly interwoven, almost, as it were, contracted, 
and are filled with the true skin substance, likewise with foreign 
matters, such as blood, humors, impurities, etc., which must be 
completely eliminated for the purposes of leather manufacture. 
If, for example, the hairs of a skin are dissolved by chemical 
means or depilation is effected in any other way, and if. after 
thus removing the hair and washing the skins, they are placed in 
tanning material, leather would be formed, but it would certainly 
not be ideal, for from skins so treated the leather would be hard^ 
brittle, thin and poor, and, consequently, useless for industrial 
purposes, because the foreign matters contained in the skins 
would combine within the fibers with the tanning material and 
thus make an inferior quality of leather. Even if these foreign 
matters were eliminated without taking care of other necessary 
processes, the defects above-mentioned would still exist to a 
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certain extent, although they would be much less pronounced. 
The defective relaxation of the fibers alone, and the imperfect 
opening of the pores within the skins will always produce to 
a certain extent the drawbacks just described. 

As is well known, tanning materials have an astringent action; 
therefore, to allow the tannin to thoroughly penetrate hides or 
skins, it is necessary that it should have free access, and, if the 
process is to be carried out in the most effectual manner, foreign 
matters must be thoroughly eliminated from the skins so that the 
tanning ingredients can completely penetrate them and fill up 
the interstices between the fibers. If the tanning material 
cannot penetrate the skins because the pores are not sufficiently 
open, the fibers resist the action of the tannin and the tanning 
matters are deposited in small quantities on the first partially 
opened pores resulting in an empty, thin leather, poorly tanned 
and of little pliancy. Consequently, the foreign matters must be 
eliminated as no success can be obtained without a suitable re¬ 
laxation of the internal structure of the skins. With the expan¬ 
sion of the fibers and the partial division of the connective tissue 
the interstices of the skins can be enlarged; their separation is 
thus facilitated and the necessary space is obtained for a suffi 
cient deposit of the tanning agents. The opening up of the pores 
and of the-internal cutaneous network of fibers is indispensable 
since the separation of the fibrous tissue of the skins permits a 
full and free introduction of the tanning material. These two 
matters form, in my opinion,” the center of gravity of the tanning 
process, the other operations being secondary by comparison. 

It is well to note as a general axiom that if the manipula¬ 
tion of the skins at these critical periods is at fault there is no 
remedy to repair the damage done, and the finished product 
will show these defects, often to the great surprise of the tanner. 
If, on the contrary, the operations of soaking, and particular!” 
of liming, are carried out successfully the subsequent difficulties 
of working, with which the tanner is also faced, are largely 
modified, and the ultimate results will, as a rule, be satisfactory. 

The consideration of the suitable strength and resistance of 
skins which next claim attention may appear to be unimportant, 
but it is agreed that the skin in its natural state, as it leaves the 
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animal, possesses the highest qualities in regard to the strength 
of its fibers. Every operation that must be given to skins in con¬ 
verting them into leather has a certain effect on this natural 
tenacity, so much so, in fact, that one could very well define the 
art of tanning as a process which ought to be carried out with 
the object of preserving the best possible amount of the natural 
strength of the skin. It is an indisputable fact that the more a 
skin is tanned the less is its resistant power and vice versa. 
But that is not to say that this effect cannot be accurately limited, 
and even reduced to a certain minimum. Some tanners believe, 
for instance, that by limiting the process of liming to just the 
time required to permit the removal of the hair the resistance 
of the skin is preserved. This is often a grave mistake. It is 
quite an easy matter with the aid of chemical means to loosen 
and remove the hair from skins in a few hours. But if such 
skins were submitted to the process of tanning the leather pro¬ 
duced would not be tough and durable, but would be empty, 
brittle and of poor resistant qualities. The state of perfect 
tenacity cannot be obtained if the skins are not prepared in a 
suitable condition by submitting them to a useful and rational 
method of soaking and liming, in order to preserve their quali¬ 
ties and to permit a perfect conversion into leather. This quality 
cannot be obtained unless, in the process of liming, a relaxation 
of the fibers of the skins takes place by which the foreign sub¬ 
stances they contain can be liberated and the interior structure 
thus rendered accessible for the tanning matter. On the other 
hand, the liming, while producing this necessary relaxation of 
the fibers, may act on other parts of the skin, and in order that 
this action is not allowed to exercise a destructive influence, it 
must be carefully regulated and limited to a certain point, be¬ 
cause, when prolonged, the fibers of the skins would be exposed 
to the destructive action of the lime and would lose a great deal 
of their original tenacity. In verification of this theory, it is 
only necessary to state that raw pelts lack the power of assimilat¬ 
ing the necessary amount of tanning matter, while skins which 
have been too strongly limed produce a soft and spongy leather. 
I will endeavor to show the happy medium that will exclude the 
danger of liming too much or too little, and shall have no diffi¬ 
culty in finding a system based on practical experience and one 
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which I have thoroughly examined, a system that each tanner 
must carry out and adapt to his special local conditions. 

Resistance, flexibility, softness, and the consistency of leather, 
which are only recognized by the touch, are based on the exact 
relaxation of the fibers of the skins. If the fibers remain bound 
owing to insufficient relaxation, this alone will impart a harsh 
feel to the skin and if to this be added the loss of the active 
constituents of the tanning material, which have a filling action 
between the fibers and skins, and which ought to produce the 
necessary flexibility, it can easily be seen that the resultant leath¬ 
er will lack resistant power, i. c., resistance in wear and general 
water-proof qualities. The same drawbacks are noticeable in 
leather tanned from hides whose fibers have been excessively re¬ 
laxed; there is a serious loss of albuminous and gelatinous mat¬ 
ters due to the prolonged action of lime, so that the skins have 
an empty, and sometimes hard feel of poor flexibility and wear¬ 
ing qualities. Body or fulness is that condition of the leather in 
which the fibers of the hides or skins have been perfectly fixed 
by the tanning materials used, and the property is easily recog- 
nized by the feel. Taking a transverse section of the hide it 
will be noticed that with correct liming the chief characteristics 
noticeable are smoothness, clearness, and no apparently hori¬ 
zontal layers or channeled fibers. This close and regular com¬ 
bination of the fibers cannot be produced, however, if they have 
not been changed from their natural condition. The natural con¬ 
dition of the fibrous network is disturbed by an excessive swell¬ 
ing in the limes. If this state of contortion reveals itself there 
is no possibility of reproducing the natural condition of the fi¬ 
brous network in the hides; the foundation of the hides is thus 
lost without hope of regaining it, and a condition of emptiness 
and sponginess is shown in a transverse section of the hide. 
This condition is still more pronounced in flanks, the fibers of 
which are relaxed, fallen and without consistency. Leather 
insufficiently limed, and therefore not swollen and relaxed to 
the necessary degree, will also lack compactness, as such skins 
cannot absorb the necessary quantity of the tanning matter and 
will be defective, for such matters are lacking as ought to form 
an essential part of the finished product. 

From these considerations* it can therefore be easily under- 
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stood that the principal quality of a good leather, combining 
the properties of resistance, pliability and fullness, are to be 
ascribed to those features, and are due solely to an exact, oppor¬ 
tune swelling and relaxation of the hide fibers by the process of 
liming. It is thus of paramount importance to every tanner that 
the process of liming be considered as one of the principal opera¬ 
tions of tanning and one to which his best attention must be 
given. 

I will now try with the help of my little experience to refer 
to the principles according to which the process of liming should 
be conducted in order to effect a proper swelling effect and 
relaxation of the skin and, first of all, the process will be 
considered in respect to its harmful action. The pungent odors, 
of old limes are really only the ammoniacal vapors. But this am¬ 
monia in lime is, in my opinion, a very salutary factor among the 
substances found in used lime liquors because it is the natural 
mordant which rapidly penetrates the fibrous network of hides, 
and skins, and prepares the way for the easier and more equal 
reception of the lime. Moreover, it has the effect of decreasing 
the causticity of the lime and thus permits a milder action of 
the latter substance. In a fresh lime liquor, in which ammonia 
has not yet been formed, because the necessary conditions, i. c. r 
animal matters, are still lacking, the raw hide swells dispropor¬ 
tionately, because the mordant property of the lime, without the 
ammonia as a regulating factor, exercises all its action on the 
fibers. A hide or skin limed in this way has, when made into 
leather, a harsh and rough grain and little pliability. 

Our predecessors, without knowing the reason, had a long 
time ago recognized this defect and preferred the old limes, and 
even prided themselves, when moving old liquors, on the ex¬ 
tremely pungent odor produced by the ammoniacal vapors pres¬ 
ent, rather than make up a fresh lime liquor, although the ex¬ 
pense of a new liquor was quite insignificant. Thus, without it 
being understood, the old empirical methods had established the 
axiom from practical experience that ammonia is a neces¬ 
sary adjunct to the successful working of lime liquors. First of 
all, therefore, the formation of a certain quantity of ammonia 
must not cause any alarm, but its production should be encour¬ 
aged to a suitable extent. 
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In a new lime liquor the hides or skins can receive the bene¬ 
ficial effects of ammonia in two ways: (i) By adding to the 
freshly made lime liquor a small quantity of the old from 
the most backward pit or (2) By the addition of liquid 
ammonia. Some eminent scientists have expressed the same 
views, among whom are Professor Procter, Professor Eitner, 
and Villon. The latter has already described a method of un¬ 
hairing directly by the use of ammonia, and in my experiments 
on a large scale as the director of a tannery I have been able 
to confirm its efficiency. According to Villon, unhairing with 
ammonia is one of the best methods, but perhaps too com¬ 
plicated, and the method of using it is especially difficult for 
workmen. The process is carried out in wooden vessels of 
about 1.50 meters diameter, and of a similar height. These are 
fitted with a lid 5 c. m. thickness. The vats, of which four or 
five are used, according to the size of the tannery, are each 
connected by a tube to a horizontal tube above, which unites 
them. Each communicating tube has a tap, while the discharge 
tubes are fitted in the lower part of the vats. Convinced that 
the use of ammonia will sooner or later be the object of serious 
study and practical research, I think it is interesting to note 
the quantity prescribed by Villon. For 1,500 kgs. of hides the 
following quantities are required:— 

50 kgs. ammonium sulphate. 

20 kgs. limed, slaked in 100 liters of water. 

200 liters cold water. 

665 grams ammonia per 100 kgs. of skins. 

In the apparatus the ammonia is recovered with a loss of only 
520 grams. As stated above, the use of this recipe is not prac¬ 
ticable, but satisfactory results can be obtained by various mod¬ 
ifications. It must not be forgotten that in the depilation by 
the use of alkalies, ammonia takes the third place as regards its 
effective strength, being preceded by caustic potash and caustic 
soda. The following table shows the results of a series of ex¬ 
periments carried out by Villon to test the relative efficiency 
of the alkalies for the process of depilation:— 
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Weight of alkali used in 1.000 parts of water 


Alkali 1 2 5 10 20 25 

Caustic potash. 40 35 28 22 18 15 

Caustic soda. 50 45 37 30 27 22 

Ammonia. 58 53 48 29 24 20 


Number of hours required to remove the hair 

The results of Villon's experiments, also carried out with 
many other alkalies, show that:— 

1. Depilation is only proportionate to the quantity of alkali 
used. 

2. The more energetic the alkali the more rapid the depilation. 

3. Alkalies, combined with metallic oxides, have weaker de¬ 
pilatory power than when they are free, and proportionately 
less if the oxide is not so strong. 

4. Depilation is proportional to the temperature. 

It will be asked—VYhat are the dangerous effects produced 
by the use of too old lime liquors? The answer is: In the de¬ 
composition of the animal matters, which are always produced 
in the liming of hides and which lead to the formation 
of ammonia. The more hides and skins are treated in these 
liquors so much greater is the quantity of ammonia formed, 
by which the lime certainly exercises a milder effect, so that the 
limed skins come out much softer from such liquors. But it is 
not necessary nor desirable to carry this treatment too far, be¬ 
cause once the formation of ammonia is carried to a certain 
useful point, it is decidedly dangerous when that point is passed. 
The free ammonia has then a damaging and destructive action, 
because the ammoniacal salts accumulate, and not only have 
these salts a loosening action on the albuminous matter, but also, 
if the action is prolonged, a very destructive effect on the fi¬ 
brous tissues, for all of these organic matters would eventually 
putrefy, by which the ruin of the hide or skin would be complete. 
Therefore, the more the ammoniacal salts collect in a lime liquor 
so much greater is the danger of spoiling the hides. These am¬ 
moniacal salts or, as it would be better to term them, products of 
putrefaction originate from the hides themselves, from the blood, 
albumen, or humors and impurities arising from the hides. The 
quantity of these ammoniacal salts is increased by every new 
lot introduced, while the season and relative temperature have a 
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considerable influence. The warmer the lime liquors the quicker 
the action or transformation, and vice versa, for it is well- 
known that heat favors putrefaction. Nevertheless, it must not 
be overlooked that fresh lime has some years ago been shown to 
be an antiseptic or rather an antidote against putrefaction; and 
if the lime liquors be always strengthened with fresh lime, and 
provided that this strengthening be done in time, a putrefactive 
action cannot be produced. The fact must not be lost sight of, 
however, that animal matters enter very quickly into the process 
of putrefaction, especially if the temperature is rather warm. 
Therefore, if it happened that an excessive putrefaction took 
place at the conclusion of the process, it would appear that the 
quantity of lime calculated for that particular lot could not have 
been sufficient to completely neutralize the putrid gases which 
were formed. In other words, it means that the lime liquors 
must receive careful study and judgment. It must always be 
remembered that, after the removal of a pack of hides or skins 
from a lime liquor, an excess of these ^mmoniacal salts is left 
behind. Now, if this accumulation has become so heavy that, 
after a few days, the lime is subject to this reaction, the destruc¬ 
tive effect of the lime liquor shows itself and attacks with 
great force first the more gelatinous matter and adipose tissues 
of the hides, next the flanks, then the grain and finally the inner¬ 
most fibers of the corium or true skin. 

This incipient state of putrefaction in hides is recognized by 
their spongy and viscid appearance and slippery feel both on the 
flesh and grain sides; dark yellowish opaque spots appear on the 
grain, and when the hides are in an advanced state of decomposi¬ 
tion these blemishes are changed into a greyish-back coloration. 
Finally, the hides may be broken over the whole of their surface, 
so that when every part is damaged and partially destroyed, the 
hides often fall to pieces. 

These destructive effects are arrested, but not remedied, by the 
addition of a larger quantity of fresh line, which should always 
be added at shorter intervals; or, better still, as soon as the first 
symptoms of putrefaction are noticed, transfer the hides to a 
new lime liquor, where the production of the necessary quantity 
of ammonia can be regulated to the average content in a used 
lime liquor. It is somewhat difficult to determine precisely what 
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the average amount of ammonia in early lime liquors ought to 
be, because no definite general rule has been established. In 
this instance the tanner is limited to the usual practical data, and 
must trust to his own careful observations to ascertain the max¬ 
imum effect that the ammonia has in checking the swelling of 
the fibers. If too little ammonia is added to a fresh lime liquor 
the drawbacks of excessive swelling quickly show themselves, 
while, if the addition has been too strong, it has soon the worst 
effect that can possibly happen, even to the extent of destroying 
the hides. This naturally raises the question as to what ought 
to be done to arrive at the correct method of carrying out this 
particular process of liming, in which so many troublesome and 
dangerous combinations enter and how to decide on a process 
by which hides can be unhaired without difficulty and yet pos¬ 
sess the right degree of relaxation so far as the fibrous tissue is 
concerned. A very suitable reply would be that “it all depends/' 
The reply seems to me to have been given in my preceding re¬ 
marks. 

Usually the system of liming necessary is one supported by 
experience, well thought out and arranged and correct in detail. 
Each tanner should do this for himself, for the process must 
be adapted to special local conditions, such as the quality of the 
lime, the water, and the temperature. It is quite impossible to 
give prescriptions or fixed certain methods that would be uni¬ 
versally practicable. A certain latitude must be allowed to every 
practical method that will lead to the establishment of a per¬ 
fect process, and which the tanner himself ought to observe, in¬ 
tuitively acquiring the faculty of determining when the exact 
moment comes for removing the skins from the lime liquor. The 
following conditions should therefore be duly noted:—(1) The 
duration of the liming process; (2) the strength of the lime; 
(3) the nature of the water; (4) the content of ammonia (which 
will depend on the age of the lime liquor) ; (5) the number of 
hides in relation to their weight: (6) their quality; (7) their 
origin; (8) their previous condition or state of preservation, 
whether fresh, salted, dry salted, dried or arsenicated, etc.; and 
(9) the season of the year and the temperature of the liquors. The 
length of time taken by the process must be determined and the 
rational system of liming regulated solely according to the quality 
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of the hides or skins, the quality of the water, and the prevailing 
temperature. 

Hides should also be sorted, if of varying qualities and be 
treated in the limes accordingly. Where this sorting is not 
carried out or is done improperly it is impossible to get a com¬ 
pletely satisfactory result in the liming process. The hides or 
skins should be sorted into three grades—light, medium, and 
heavy—at least, but it would be even better if they were more 
closely classified to secure perfectly uniform results. Young 
hides should also be separated from the old as they require dif¬ 
ferent treatment. With hides thus assorted the tanner ought to 
have no difficulty in quickly finding the exact standard of treat¬ 
ment i. e., how much time is required for light hides how much 
for heavy, and so on for each class of hides or skins treated so 
that they be sufficiently relaxed and limed. Complementary to 
these observations it may be remarked that the hide in its normal 
state regulates itself, as it were, in the process of liming, but it 
is necessary to find the exact treatment, according to their re¬ 
quirements, of hides in an abnormal condition; that is why a 
classification is necessary to arrive at a rational method of lim¬ 
ing. 

The strength of the lime liquors plays only a secondary part 
in the process, since one of the principal physical properties of 
lime is its limited solubility in water; in fact, it is known how 
indifferent and peculiar is the action of lime, for, besides its 
limited solubility, it is actually more soluble in cold than in 
warm water. That is why it is so difficult, if not impossible, to 
make lime liquors stronger or weaker. The solubility of lime 
has been frequently the object of chemical research, but the 
figures determined by different chemists do not always agree. 
The following table of the determinations of the solubility of 
lime was compiled by Mr. H. Guthrie, and is probably one of 
the most accurate. 

The expression “a strong lime liquor” has, therefore, no real 
meaning. It should rather be described as an over-loaded lime 
liquor, and one charged more or less with ammoniacal salts, be¬ 
cause the action of the lime in its varied liquors arises principally 
from its combination with nitrogen which then forms putrefac¬ 
tive products, i. e., ammoniacal salts, the production of which 
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100 cc. of a Saturated Solution of Lime. 
At 5 degs. C. contains 0.1350 gr. CaO 


“ 10 



0.1342 


“ 15 



0.1320 


“ 20 



0.1293 


“ 25 



0.1254 


“ 30 



0.1219 


“ 35 



0.1161 


“ 40 



0.1119 


“ 50 



0.0981 


“ 60 



0.0879 


“ 70 



0.0781 


“ 80 



0.0740 


“ 90 



0.0696 


“ 100 



0.0597 



must be carefully regulated, because by the too prolonged in¬ 
fluence of these products the fibers of the hides are loosened 
too much, as shown by their flabby and spongy nature. The 
action of pure lime, whether in small or large quantities, is 
antiseptic, and is not sufficiently strong chemically to seriously 
damage the hides. It acts on albuminous bodies, but only mod¬ 
erately, bringing them into a condition of incipient solution with¬ 
out depriving the skins of albumen, and simply rendering them 
capable of absorbing larger quantities of water. These important 
facts were confirmed by Davy’s experiments, which are worth 
recording. 


First Experiment. 

August 27, 1829.—Various portions of animal substances in 
such a state of incipient putrefaction as to emit a foetid odor 
were immersed in lime, put in a vessel and hermetically sealed, 
being, therefore, without contact with air. 

September 27, 1829.—Pieces examined; found in an excellent 
state of preservation; swollen, but the delicate fibrous structure 
was neither corroded nor damaged. 

May 27, 1829 (after nine months’ immersion).—Examined 
again; found in similar condition, and with the fibrous struc¬ 
ture quite intact in every part. 

Two years Later .—A considerable change had taken place. 
The cuticle had become soft and transparent, and many parts of 
the fibrous network were indistinct. 
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Second Experiment. 

Six Months Test .—Skins were placed in lime in a suitable re¬ 
ceptacle. When opened at the end of six months there was no put¬ 
refaction, only a strong smell of ammonia. The skins submitted 
to the action of lime were found to be well preserved, except that 
the greasy matters contained in the cellular tissues had become 
opaque, bleached, and saponified by the alkalinity of the am¬ 
monia. After many other experiments, the famous chemist came 
to the following conclusions:— 

“After animal substances are subjected to the action of lime 
they cease to become putrescible; they resist putrefaction better 
if protected from the air or immersed and kept in water. Lime 
does not exercise a destructive effect on animal substances, nor 
promote their decomposition, but on the contrary it has a strong¬ 
ly preservative and decidedly antiseptic power, which arrests 
putrefaction even when it has previously been well advanced.*’ 

The laws laid down by Davy can be suitably applied to the 
practical management of the process of liming. On the basis 
of the results recorded above, the strong swelling effect on 
skins in a solution of pure lime can be readily understood, and 
it is most important that this swelling effect should be checked 
at the psychological moment. All those substances which re¬ 
strain this strong swelling effect when added to lime liquors are, 
therefore, recommended and fortunately, there are many such 
substances at the disposal of the tanner. If due attention is 
not paid to this matter the internal structure of the hides or skins 
is affected by the strong swelling action with the disastrous con¬ 
sequences that have just been described. Among the bodies 
that arrest excessive swelling are, as I have already noted, the 
ammoniacal salts. The addition of magnesium carbonate or 
China clay to lime liquors that are too fresh has also a mild ac¬ 
tion and restrains the swelling of the hide. So far as is yet 
known, the exact content of ammonia in limes has not been estab¬ 
lished either by volume or weight, but what I would particularly 
like to impress upon the students at this school is that the use of 
ammonia in the leather industry has a great future, and I com¬ 
mend the study of its best application, particularly to the process 
of preparing hides for unhairing. 
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Referring to the dose of ammonia in lime liquors, I would 
like to point out that excess in that process also shows itself in 
the process of tanning. This surplus is at once recognized if the 
lime liquor liberates free ammonia, which is characterized by its 
pungent odor that sometimes causes the workman moving the 
liquors to gasp for breath. On the other hand, an insufficient 
quantity is more difficult to determine during the process, but 
this defect is usually recognized in practice by the excessive 
swelling of the skins in the limes, and later by the difficulty 
found in removing the hair, and especially the fine, short hairs 
underneath, while the edges of the skins are irregular in shape 
and appear to be contracted. To find the happy medium and 
the safety point when the ammonia should be controlled, we must 
still resort to empirical methods. The quantity of skins to be 
limed ought to be taken into consideration in a well regulated 
method, because the action varies considerably according to the 
quantity. As already noted, the ammoniacal salts, products of 
putrefaction, are formed from the blood, humors, impurities, and 
albuminous bodies yielded by the skins to the liquors during the 
process of liming. Now it is a natural corollary that the greater 
the quantity of skins yielding these materials the more the prod¬ 
ucts of putrefaction in the lime liquors. To keep the process of 
liming always uniform, the same quantity of skins of correspond¬ 
ing weight must be regularly worked through, because only in 
that way can the tanner be assured that at a certain time the 
right quantity of ammonia will be formed. 

In a new lime liquor made with pure lime there are neither 
ammoniacal salts nor products of putrefaction, and it is only 
after a pack of hides have been treated that these develop in the 
way I have described. Therefore, there is no real danger in this 
direction in regard to the first pack passed through a freshly- 
made lime liquor. Neither is there much to fear, in the second 
pack treated in the same liquor, for the process of the formation 
of putrefaction is not yet sufficiently active to exercise a de¬ 
structive action. In the third lot, however, there are frequently 
signs of putrefaction in the limed hides; thus for every suc¬ 
cessive pack in this same liquor the danger increases, so that if 
its use is prolonged, it is easy to understand that the excessively 
putrid condition of the liquor will eventually ruin the hides. 



624 


LEATHER CHEMISTS ASSOCIATION 


unless freshly-slaked lime is added to neutralize the deleterious 
action of the putrefactive elements. In this case, however old 
the lime liquor may have become, the addition of fresh lime in 
increasing quantities at shorter intervals will restrain the too 
active effects of the products of putrefaction. 

Nevertheless, a safe process of liming is not possible by this 
method, as we have seen, and therefore it is better to use the 
same lime liquor only three times, and to carry out the process in 
a series of three lime pits, by which system there is nothing to 
fear. A lime liquor after being used three times should be 
thrown away and a fresh liquor substituted. A regular system 
of liming is thus established that cannot fail to give satisfactory 
results. The origin and class of the raw hides is important in 
the process of liming, in that the various hides which come from 
dilferent parts of the world do not absorb the water and lime in 
the same way—for example, hides from torrid climes are more 
difficult to soak than those from temperate regions. There is 
also the age of the hides or skins to be considered, since old 
hides are, as a rule, less sensible to the action of lime liquors than 
hides from young cattle. In all the processes of soaking, wheth¬ 
er in water or chemical solutions or stale liquors, the smaller as 
well as the larger hides can be treated in the same way and under 
the same conditions; at least, the advantages of classifying the 
hides for this process are quite insignificant. Some soaking 
processes, perhaps, are conducted solely according to the age of 
the animal, the condition of dryness, the time the hides have 
been in the hair, the state of preservation, time in warehouse, 
and the season when put into work; other regulating factors may 
be the substance, the length of hair, and the method of salting. 

Two principal selections are made in liming calf skins, viz., 
the skins of milk calves and of the grass-fed. These act very 
differently in the liming process, the former requiring much less 
time than the latter. A similar division of treatment is also 
necessary for other qualities of skins. The temperature of the 
lime liquors must be constantly maintained. In summer they 
should be kept at the temperature of the surrounding atmos¬ 
phere, and in winter, if the temperature falls below io degrees 
C., it must be increased to 15—20 degrees. Warmth exercises a 
great influence on the liming process. It is true that the solu- 
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bility of the lime is lessened by increasing the temperature, but 
the action of the liquor is quickened. At too low a temperature 
(under 10 degrees C.) the lime liquor completely loses its action. 
A medium temperature of 15—20 degrees C. is the best. 

Let us now carefully recapitulate the essential points of the 
liming process:—We must not allow the liquors to develop too 
much ammonia, leucic acid, caproic acid and tyrosin, bodies 
which precipitate gelatine; it must be observed that in the cold 
season the bacteria do not multiply so rapidly; attention ought 
to be paid to prevent the formation of spherical concretions of 
calcium carbonate or chalk; liquors should not be allowed to 
putrefy, as although such liquors facilitate and hasten depilation, 
the structure of the hides is endangered. 

Only by observing these details shall we thoroughly under¬ 
stand the process of liming, and that lime is not really a danger¬ 
ous material to use. As a famous scientist beyond the Alps has 
remarked, it is the depilatory par excellence. Personally, I have 
found it the best depilitant either used alone or in combination 
with other materials, and I hope to discuss the special features of 
combined depilatory liquors in another lecture. 


CHROME SOLE LEATHER.* 

Those connected with the leather trade for the past decade or 
so are conversant with two predictions in regard to chrome sole 
leather. The first of these predictions that of the imaginative 
enthusiast, who may or may not have had practical experience 
in tanning the leather, is that it is only a question of a few years 
when bark-tanned sole leather will be like alum tanned kid 
at least for shoe purposes a thing of the past. Strange this pre¬ 
diction was just about as current ten or fifteen years ago as it 
is to-day. Because the prospects of the realization of this pre¬ 
diction are apparently just about as remote to-day as they were 
ten or fifteen years ago, the negative prediction about chrome 
sole that it never will amount to much of anything is also just 
about as frequent as it was ten or fifteen years ago. There is 
this much, however, to be said for this latter negative opinion 
when as fifteen years ago it was simply from sheer conservatism, 
:: Editorial. Shoe and Leather Reporter , Sept. 19, 1917. 
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to-day so little apparent progress has been made that evidence 
seems to justify it. Yet there are signs that the casual observer 
may overlook which indicate the era of chrome sole is nearer 
than we think. Or perhaps it would be more correct to say that 
while neither of the predictions in regard to chrome sole leather 
are completely true, yet both have elements of truth. 

So far as the probability of a chrome sole being produced that 
will have the physical properties of present vegetable tanned 
sole leather we are frankly skeptical. A piece of sole leather well 
tanned by vegetable materials, that is not unduly swelled by acid 
or burned by bleaching, represents a combination of a number of 
desirable physical properties. It has departed very materially 
from its original hide nature. It has become a material which 
is comparatively hard and rigid, yet it is tough and moderately 
flexible. These properties make this leather particularly suited 
for soles of a certain class of shoes, but it does not necessarily 
follow that the properties this vegetable tanned sole leather 
possesses makes it desirable for all classes of footwear. Indeed, 
to us it seems quite reasonable that for many classes of footwear 
a material might be more desirable than this leather and an evi¬ 
dence of the correctness of this view is the enormous demand 
for sneakers and other rubber-soled shoes. 

We believe one great retarding influence in the development 
of chrome sole has been the desire to duplicate a bark tanned sole 
instead of developing the chrome sole on its merits. It is true 
that much ingenuity has been spent on devising fillers for chrome 
soles, but here let us emphasize the essential difference between 
the chrome leather and the vegetable tanned; one hundred 
pounds of the latter contains on the average of 45 pounds of 
hide substance, 45 pounds tannin and 10 pounds of oil, moisture, 
etc., while the chrome leather without filling contains 90 pounds 
hide substance, 5 pounds of chromium oxide and 5 pounds oil, 
etc. In other words, the ratio of tannin to hide in the vegetable- 
tanned leather is 1 to 1, while in the chrome it is about 1 to 18, 
indeed it probably could be 1 to 30 without making a material 
difference. 

It is true that the chrome sole leather can be filled, but so in 
a large measure can the bark-tanned leather be filled, but when 
you begin to fill you depart from the nature of the leather; that 
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is, there is this difference that the tannin is in a measure chem¬ 
ically combined with the hide substance, but the filling is simply 
a mechanical absorption. To show the possibilities of the chrome 
sole per se a shoe manufacturer in a neighboring city bought up 
a lot of light chrome-tanned sole very slightly filled, sewed a 
sole from two thicknesses and put it on a low-priced upper for 
a children's play shoe. The store that has had these shoes on 
sale has had no widespread advertising campaign. The ques¬ 
tion has simply been to keep the sizes in stock and it appears 
from some of the sizes demanded that pretty large children ap¬ 
preciate a good-wearing soft-soled shoe. So in general it is 
safe to predict a large future for a chrome sole which will not 
be so heavily filled as to resemble an oak sole, but which will 
have a little body and at the same time the wear resisting prop¬ 
erties and imperviousness which make chrome leather so valu¬ 
able 


THE FRENCH GOVERNMENT AND CHROME LEATHER 

The French Government has issued certain regulations with 
regard to the supply of chrome leather for military purposes, 
and apart from the effect the conditions of supply may have 
on French chrome leather manufacturers the subject is not with¬ 
out general interest to the leather trade. Briefly, the regulations 
include a clause which places a ban on chrome leather made by 
the two-bath process for military purposes. The main objection 
to this class of leather appears to be that it contains a certain 
amount of free sulphur, though it is not clearly explained why 
the presence of this by-product of the chrome process is in¬ 
jurious; but judging by the very strong protest which has been 
submitted to the Government authorities by the French manu¬ 
facturers of chrome leather, it would seem that the complaint was 
implied, if not actually made, that the wearing qualities of the 
two-bath chrome leather are impaired by the presence of free 
sulphur. To prove that there is no foundation for the belief that 
the strength of such leather is inferior to that made by the one- 
bath process, the French tanners who have largely centered their 
attention on the two-bath method, sent with their note of protest 
* Leather Trades Review, Oct. 2, 1912, Editorial. 
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several pieces of chrome leather containing over 5 per cent, of 
free sulphur. These pieces had been cut off some tire covers 
which had stood the wear and tear of a 4,000 miles journey at¬ 
tached to motor-car wheels, and were little the worse for the 
test. So far, so good. The manufacturers were quite justified 
in calling the attention of the authorities to the matter, if it were 
simply a question of wear, for if the chroming by the two-bath 
process is carried out in a scientific manner, and if too much 
acid is not used, there is no danger of the fibers being weakened 
in any way. On the other hand, the claim that chrome leather 
produced by the two-bath process is much stronger and more 
durable than that made by the single-bath can scarcely be sub¬ 
stantiated by general experience, and it would be difficult to sup¬ 
port the French chrome leather manufacturers in this assertion; 
neither can it be affirmed that the double-bath method is more 
under control than the other process, a theory that has been 
advanced in this particular case in furthering the claims of the 
French manufacturers that the Government ban on the two-bath 
chromed leather should be removed As a matter of fact, the 
one-bath process is much easier of application, and a slight over¬ 
dose of the leather-making liquor has no serious results, while 
it must be acknowledged that the two-bath method requires very 
great care and a certain amount of scientific knowledge to regu¬ 
late the strength of the liquors, and to apportion correctly the 
solutions that go to make up the two baths. 

Taking an unprejudiced view of the relative merits of the two 
processes, it must be admitted that both have special and partic¬ 
ular advantages for the manufacture of certain kinds of leather, 
and there is probably quite as much leather made by the one- 
bath method as by the two-bath, which is apparently so much 
favored by French dressers. Where the leather is required to 
be specially pliable and mellow on grain, and the skins must be 
kept as plump as possible, the double-bath process is undoubtedly * 
superior, and that is why the process is so much favored in the 
making of shoe leathers, such as glazed kid and calf. The 
method is also adapted for natural chrome leather, especially 
when the latter is required to be finished white, or nearly so. In 
fact, the Americans can produce almost a perfect white calf 
leather by the process, adding a certain proportion of alum, 
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salt and flour, but, strange to say, this leather does not appear 
to be made by British tanners, although there is some demand 
for it in this country. Possibly, too, the two-bath process is 
better adapted for leather used in the making of motor tire 
covers owing to its greater resiliency and the ease with which it 
can be vulcanized on rubber. 

In the case of belting, however, the one-bath chrome leathers 
appear to have a decided advantage, as they do not stretch nearly 
so much as those produced by the double-bath method. Thousands 
of dozens of box and willow sides are also successfully made by 
the use of one-liquor, and, of course, for chroming leather that 
has already been tanned, i. e., for the process known as combina¬ 
tion, or semi-chrome, the one-bath liquors are exclusively used. 

It is quite likely that the French Government authorities have 
been advised by their experts to discard the buying of chrome 
military leather containing free sulphur in favor of the single¬ 
bath leather for other reasons than that of weaker tensile 
strength, which, as mentioned above, is a debatable point, and is 
not confirmed by general experience. For instance, if the leather 
used for the special military equipment has to come in contact 
with any metal fittings, the latter would most certainly be tarn¬ 
ished and spoiled by the presence of free sulphur. In fact, a 
simple test often used for distinguishing whether a chrome 
leather has been made by the one or two-bath process consists 
in wrapping up a silver coin in a piece of the leather, and al¬ 
lowing it to remain there for a few hours, when the coin 
will be darkened by the two-bath leather and unaffected by the 
chrome leather dressed by the one-bath process. Where chrome 
leathers are used for ladies' and men's belts for ordinary wear 
this inconvenience can, of course, be overcome by the use of 
leather-covered buckels, but it can scarcely be expected that the 
same procedure can be applied to the manufacture of military 
belts. The sulphur content of the French chrome leather ap¬ 
pears, however, to be abnormally high. With a thorough wash¬ 
ing of the leather after chroming and previous to dressing there 
should not be more than 2 to 3 per cent, of free sulphur. 

Whatever the outcome of the ministerial decree, the French 
leather dressers will have the exclusive privilege of supplying 
the leather required for all Government contracts, and, as they 
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are successful in the production of the two-bath chrome leather, 
they will probably have very little difficulty with the simpler 
one-bath process, if leather containing sulphur remains under the 
ban of the French Government. Only, it will mean some in¬ 
convenience in working the two processes in one tannery. 


ABSTRACTS. 

The Calcium Carbid Method for Determining Moisture. H. C. McNeil. 
Circular 97, U. S. Bureau of Chemistry. Calcium carbid was used as 
early as 1897 by P. Yvon for dehydrating absolute alcohol. Several 
investigators since have applied it for determining moisture in oils, 
butter, etc. The apparatus used by Mr. McNeil is shown in the figure. 



The material to be analyzed is weighed into the flask A, 25 cc. capacity. 
B is the carbid tube, with a projection on one side holding 5-10 g. of 
carbid. C is a 100 cc. burette drawn out at the ends to facilitate connec¬ 
tions. It is jacketed, and the jacket connected to the tap D, for rapid 
cooling and control of temperature. E is the leveling vessel. The liquid 
used in C and E may be mercury or a concentrated salt solution which 
has stood in contact with acetylene until saturated, and is colored with 
phenolphthalein and NaOH. If the substance is not a powder, add pow¬ 
dered SiO.- or BaSCh and fine sand and mix until the whole is a dry 
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powder, so that the carbid can be brought into contact with all parts of 
the original material. Or, the sample may be dissolved or suspended in 
a suitable liquid, and treated with the carbid in this form. The carbid 
is ground to a fine powder and the projection of tube B filled with it. 
Then place a cotton plug in the vertical part of B above the projection, 
sprinkle some carbid on it, place another plug, more carbid, and so on 
till the tube is filled. This is to prevent escape of moisture in the form 
of vapor caused by the heat of the reaction. B is then connected with C 
and A with B by means of rubber stoppers, tubing, etc., as shown in the 
cut. Open the 3-way cock F to the air by pulling it out. Bring the 
vessel G up so as to surround A. Allow tap water to flow through C 
into G. When the temperature of the whole is brought to that of the 
tap water, bring the liquid in C to the zero, turn F so that A and B 
communicate with C. Lower G and tip A so as to spill a little carbid into 
it. The rate of reaction is controlled by the rate of admission of the 
carbid. When all the carbid has been introduced and thoroughly mixed 
with the contents of A, place a vessel of water in the place formerly 
occupied by G, and boil it 10 or 15 minutes or as long as gas continues 
to be generated. A glycerin bath may be used, thus making a tempera¬ 
ture of 130° C. possible. E should be lowered as the reaction proceeds, 
so as to keep the liquid level in C and E nearly the same. 

When the reaction is complete, remove the water-bath, replace G, and 
when the temperature is again the same as at the beginning, read the 
volume and temperature and reduce to standard conditions. The tem¬ 
perature is read by a thermometer in G. 

The tube H is an auxiliary container for use when the substance has 
a large proportion of moisture, or is of such a nature that a fair sample 
of small size cannot be taken. In such a case F is so turned that both 
C and H communicate with A during the reaction. Then by changing 
the position of I, separate portions of the gas in H may be forced into C, 
cooled, measured and expelled. In order to calculate results, it is neces¬ 
sary to know how much gas a known quantity of water generates. This 
should be determined under conditions as nearly as possible the same 
as those of the moisture determinations. In practice 1 gram of water 
usually gives about 580 cc. of acetylene. 

The author has used the method for determining moisture in paint, 
paint materials and soaps. Many liquids were examined with reference 
to their availability as solvents for substances not easily powdered. Tol¬ 
uene does well for most paint vehicles. Alcohol which has been treated 
with calcium carbid, so as to be dehydrated and saturated with acetylene 
may be used. Amyl alcohol may also be used, and in some cases anilin 
oil. In general the dry process gives better results, and the author 
prefers that whenever it is practicable. The process has been applied 
to various infants’ foods, and milk sugar, and proved very slow in opera¬ 
tion. Determinations on flour, leather powder (both vegetable and 
chrome tanned) and sawdust have given good results. 
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Western Hemlock. U. S. Dept, of Agriculture Leaflet. The wood 
of this species (Tsuga heterophylla) is better than that of the eastern 
hemlock (Tsuga Canadensis), being suitable for flooring, siding, etc., 
as well as for joists, etc. It is also suitable for paper pulp. The bark 
contains from io to 20 per cent, tannin, and is beginning to be utilized. 
This hemlock grows in damp localities from Prince William Sound 
Alaska (Lat. 6o° ), to the Golden Gate (Lat. 38°), along the Pacific coast, 
and inland as far as the western spurs of the Rockies. In Washington 
the finest trees grow at altitudes from 2,000 to 3,500 feet, on slopes where 
the annual rainfall is 70 inches or more. It grows in association with 
the Douglas fir. and with the western white pine. It can endure heavy 
shade, growing very slowly under these conditions, and when air and 
light are admitted recovers rapidly from suppression. It suffers from 
fire, even surface fires sometimes destroying a stand, because its bark 
is not thick compared with other trees of the same region, and its roots 
grow near the surface. It is also subject to injury from fungus growths. 

Myrobalans. C. M. Procter. .V. & L. Rep., Sept. 19, 1912. Myrobalans 
are the fruit of several species of Terminalia, growing in India, chiefly 
Terminalia chebula. This tree grows from 25 to 50 feet high. The nuts 
are gathered in the fall, some being picked from the trees green and 
others shaken down. After being gathered they are spread out to dry 
on suitable areas of rock or earth. The different districts from which 
the nuts come give the trade names to the varieties, Bhiinleys, Jubblepores. 
etc. Each kind is sorted into three grades, “picked," “No. 1,” and “No. 2." 
The picked nuts average lower in tannin than the No. 1, but are lighter 
in color. The percentage of tannin varies from 25 to 40, most of it being 
in the husk. The nuts may be leached whole to very good advantage. 
Myrobalan liquors are good acid-makers, because of the large percentage 
of fermentable non-tans. Bhimley nuts are the best for acid making, 
while Jubblepores are better for bloom and weight-giving properties. 
Myrobalans tend to lighten the color of most tannages. They cannot 
be used to advantage in larger proportion than 30 per cent, of the total 
tanning units. 

Popular Illusions in Regard to Tanning. Alan A. Claflin. S. & L. 
Rep., Sept. 19. 1912. It is popularly supposed that the leather of past 
generations was better than that made to-day. It is true that by the 
wasteful use of oak-bark our ancestors made excellent sole-leather and 
wasted much time in making it. For a very large proportion of the time 
there was absolutely no tanning action taking place, the hides simply 
remaining in liquors from which the tannin value had long since been 
absorbed. Leather is made primarily from a natural product, the hides 
and skins of animals. It depends for its strength in the first instance 
on the strength of the hide-fiber. The function of tanning is to preserve 
the strength of this fiber, not to create strength for it. What the chemist 



ABSTRACTS 


633 


can do and is doing is to prevent the use of tanning materials and pro¬ 
cesses which damage the natural fiber of the leather. Our best leather 
is now of very high quality and it probably is impossible to improve on it 
a great deal; the trouble is that the best leather is too infrequent. The 
work of the chemist is to so systematize tannery practice that good results 
may be duplicated. When this is completely accomplished tanning will 
be on an absolutely scientific basis, and it is much nearer that to-day than 
most of us realize. 

Drum-Tanned Leather. S. & L. Rep., Sept. 19. 1912. In the process 
of tanning heavy leather with extracts in drums it is advisable to thor¬ 
oughly delime the hides with lactic or other acid and then to start the 
tanning-by suspending the hides in liquors which should be kept constantly 
agitated. The first two or three liquors should be just strong enough 
to remove the last traces of lime and also to keep up the substance of 
the hides. After the suspenders, the hides should be folded and placed 
in the drum for the more rapid tanning with strong liquors. The best 
extracts rapidly penetrate the hides and do not make the grain of the 
leather harsh and rough. Sulphited extracts produce the best results in 
drum tanning. For pliable leather quebracho extract is very satisfactory, 
but it does not produce sufficient firmness for sole leather unless it is 
combined with other extracts. 

Chestnut extract is the most satisfactory extract to use alone in drum 
tanning; it also works well in combination with other tans. Handling 
the tanned leather for a few hours in weak sumac liquor is an excellent 
way to remove the extract from the grain and flesh without injury to 
the weight of the leather by disturbing the tan in the interior of the stock. 
Drum-tanned leather should be dried without sun or wind or the color 
will be bad. Rolling the stock before it has been thoroughly dried out 
also injures the appearance of the leather. A hot air drying system is 
much superior to steam pipes and natural air. With such a system drum 
leather dries much faster than vat leather and there is less danger of 
mold. For oiling drum-tanned sole leather a mixture of three parts of 
cod and one part mineral oil is recommended. Drum leather dried with 
too much heat has a rough grain and will crack more easily than leather 
dried on ordinary heat of from 75 to 100 degrees. 

Buffalo Robes. Kansas City Journal, through Hide and Leather. There 
was a time when Kansas furnished buffalo robes for the world. No 
well-regulated family on an eastern farm was without one. They were 
not only vary warm but reasonable in price. 

It was the Kaw Indians who first marketed buffalo robes. Later, manu¬ 
facturers, seeing the vast profit in them, made them by the thousands 
and supplied the world. But the manufactured or patent tanned robes 
didn’t last as long as the robes tanned by the Indians. In fact, it is said 
that the robes now in service were those tanned by these Indians many 
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years before the white men began to tan them. The Indian women did 
the tanning. They fastened the green hides to a set of frames just like 
grandmother used to fasten the quilts to when she made them. The 
squaws would then take a blunt implement, resembling a hoe, and work 
off all the flesh and membrane from the hide. Then they would rub the 
skin for several days with a heavy, smooth-surfaced club until all the 
grease had been driven out of the hide. They used no chemicals at all 
in tanning. Only hides from buffaloes killed late in the winter were used 
in making robes, as the fur was then heaviest. 

Mocha Leather. Leather World. In a recent patent M. Jirovsky. of 
Berlin, describes a process for the manufacture of mocha leather in five 
or six days, instead of the lengthy process which is usually employed. 
The method is, briefly, as follows: The skins are first softened by soak¬ 
ing in water, and are then immersed in a bath made by adding 250 kilos 
of lime and 5 kilos of potassium carbonate to 400 liters of water, and 
which has been allowed to stand for twelve hours. The skins are 
immersed for three days, then unhaired, rinsed in tepid water, then put 
back in the first bath for five to six hours, again washed in water, and 
dipped in a solution of nitric acid made by dissolving 300 grams of con¬ 
centrated nitric acid in 100 liters of water, then washed in water, smooth- 
ened, and immersed in a 1 per cent, solution of borax at 20° C., taken 
out, allowed to drain, and finished. The whole process thus takes only 
five or six days. 


Lime Soap. Hide and Leather, Oct. 5. The white coating that appears 
on leather articles used in the beamhouse such as leather boots, aprons, 
etc., is caused by an insoluble lime soap. This coating appears on the 
goods after a few days’ used and no matter how much care is given the 
articles such as a thorough washing every night, the coating is there just 
the same. If the articles have been made of leather that has been stuffed 
with tallow, fish oil, stearine, etc., as is usually the case, as soon as they 
come in contact with lime, a soap is formed that is insoluble in water and 
the result is that the leather will again absorb water in proportion to the 
amount of grease that is so changed to soap. It is a common practice 
for beamhouse workmen to take their wet boots, aprons, etc, and hang 
them up to dry near stoves or steam pipes. The result is hard and brittle 
articles. Regreasing is of but little use because the new grease cannot 
penetrate far into the fibers and is quickly saponified by the lime, leaving 
the articles in worse condition than before, and adding to their w r eight. 
The trouble may be avoided by using leather stuffed with non-saponifiable 
oils, such as paraffine and vaseline. These should be applied hot and 
the leather should be warmed also. The extra cost of this stuffing would 
result in the greater durability of the goods and far more convenience for 
the workman. 
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Pigskin Leather. Hide and Leather, Oct. 5. Hog skins make a fine 
seat leather for saddles. It is very porous, made so by the coarse hair 
and bristles which penetrate clear through the hide. Unlike any other 
hide, the hair pits go clear through from grain side to flesh, and this 
allows the air to pass through, keeping the saddle seat cool while riding. 
It is used to make pocketbooks. When finished, it is handsome and wears 
w r ell. It is also used to make shoe counters, and it is said that for a 
medium-priced shoe it wears and works fine, being somewhat cheaper, 
also, than a shoe counter made of sole leather. When pigskins were first 
used in the manufacture of shoes, it was difficult to get all of the grease 
out of the skins, but, as it was used for insoles in the cheap shoes, appear¬ 
ances did not count for much. There were numerous complaints that, 
when the heat of the foot made the pigskin warm, the grease came out 
and ruined hosiery, besides emitting an unpleasant odor. This caused 
the tanner to be more careful to eliminate all the grease from the leather. 
The bristles go through the hide, and when the tanner neglected to shave 
them off close to the surface, they caused great discomfort to the wearer 
of the shoes. After the tanners rectified that fault, they began making 
better leather of the hog skins, and now it is used for making heels for 
shoes, and a slip sole for light shoes. 

Since leather welting prices have gone so high, a pigskin welting is 
made for use in medium-priced goods, which seems to give satisfaction. 
It is being used in all kinds of leather novelty goods, as w*ell as in gloves, 
so that it brings as high as 24 cents a pound, making it nearly as high 
as sole leather made from good cattle hides. Many fine shoes have pig¬ 
skin box toes, and these wear w r ell and are light in w r eight. 

Russian Tanning Industry. Consul General John H. Snodgrass. 
Daily: Consular and Trade Reports. The tanners are alarmed because 
the use of top-boots by the army is to be discontinued. Prices of raw 
material are rapidly rising. 

Detection of Sulphite-Cellulose Extract in Leather. Dr. A. Gansser. 
Collegium, No. 509, p. 482. Procter and Hirst’s anilin reaction for lignin 
has been recommended for the detection of sulphite-cellulose in tanning 
extracts. Beside the use of this material as an ingredient of tanning 
extracts, there is a large field for its employment as a substitute for 
other materials in the tannery, and so it becomes a matter of interest to 
determine whether the Procter and Hirst reaction can be used to detect 
the so-called “cellulose pitch” in the leather itself. For this purpose 
pieces of cowhide were tanned with extract liquors so made up that in 
one case 5 per cent, of all the extract used was sulphite cellulose, and 
in another 2 per cent. The finished leather was pulverized, and 30 g. 
of it shaken for 3 hours with 90 cc. of w r ater at 40° C. The solution was 
filtered and diluted with 70 cc. distilled water to the color intensity of a 
1.2 per cent, tanning solution. Fifty cc. of this solution were treated 
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with 5 cc. anilin and then, with 20 cc. strong HC 1 . While a blank deter¬ 
mination showed no cloudiness after a long time, the 5 per cent, sulphite 
cellulose leather extract showed the characteristic flocculence at once, 
and the other after a few minutes. L. B. 

A Simplification in the Estimation of Nitrogen. R. Neumann. Chetn. 
Ztg., 1912, p. 613. Klinkerfues ( Chem. Ztg., 1911, p. 1274) observed that 
the receiver into which the NH 8 is distilled over in the Kjeldahl process 
might by water cooling be made to retain an excess of NH 3 . He there¬ 
fore proposed always to use in the receiver less than enough standard 
acid to neutralize the ammonia, and to titrate the excess of ammonia with 
standard acid, thus avoiding the use of a standard alkali solution. Neu¬ 
mann found serious difficulty with this process when NH 4 salts were 
decomposed in test experiments, the results being from 0.1 to 0.2 per cent, 
too low. Similar results were obtained with other materials, such as 
bone meal. By the use of a properly selected indicator, he found it pos¬ 
sible to get good results in all cases except the salts of NH 4 . The best 
indicators are von Puschel’s and Mohr’s tinctures of litmus, the latter 
being preferable because it is easier to prepare. In the case of ammonium 
salts, however, cochineal gives the best results, and it is necessary to apply 
a correction, multiplying the quantity of acid used by 0.976. Neumann 
extends Klinkerfues’ method by dispensing entirely with the preliminary 
quantity of acid in the receiver, simply catching the NH S in cold water. 

L. A. C. 

Process of Decolorizing and Clarifying Tanning Extracts. Bull. Soc. Ind. 
through /. S. C. /.. XXXI, 400. The natural impurities in the decoctions 
and extracts are precipitated by addition of resin soap solution, together 
with finely divided barium (or lead) sulphate to accelerate the precipita¬ 
tion. This process, due to E. Tagliani. has been used by Lepetit. Dollfus 
and Gansser on a large scale since 1900. Twenty liters of soap solution 
(15 kilos of rosin and 15 kilos of caustic soda solution of 20° Be to 250 
liters of water) and 1,700 grams of barium sulphate paste (80 per cent.) 
are added with stirring to 1,000 liters of chestnut wood decoction (2.5- 
3.5 0 Be) previously cooled to 25-30° C., and the mixture allowed to settle. 
Precipitation is complete in an hour, the clear liquid is drawn off for 
concentration, and the deposit pressed in a filter press. The extract thus 
obtained is of a paler color than those purified with blood, etc. Logwood, 
quebracho and oak decoctions are similarly treated. Better results still 
can be obtained by first adding a little lead nitrate solution and then 
of the above proportions of soap solution and barium sulphate. The 
process can be applied to ordinary chestnut extract, and the following 
quantities are given for 1,000 kilos of extract (28° Be) : 66 kilos of 
barium sulphate paste, 14 kilos of resin and 14 kilos of sodium hydroxide 
(20° Be) with 170 liters of water; followed by 2 kilos of sulphuric acid 
(66° Be) mixed with 2 liters of water to restore the original acidity. 
Precipitation is complete in 24 hours; the clear extract obtained is soluble 



ABSTRACTS 


<>37 


in water, has a density of 25 0 Be and is nearly equal to that obtained by 
treating the decoction. R. Geigy in reporting on the method states that 
it is useful for colored tannins such as chestnut, quebracho, etc., though 
larger quantities of reagents than those given are required for good 
clarification. The process is not suitable for extracts containing tannins 
yielding gallic acid. (The last two statements seem to contradict what 
goes before, since the quantities given are for chestnut, and chestnut 
extract is said to be especially rich in gallic acid.— Ed.) 

Several New Fat Preparations for the Leather Industry. \\\ Eitxer. 
Gerber, 1912 [38], 199-200, 213-214. Before the introduction of drum 
tannage, liquid fats, particularly old fish oil, etc., were added to the reel 
vats to prevent foaming. Turpentine, rosin and tar oils were also added 
in rapid tanning processes in agitated liquors, to reduce the action on 
the grain. This practice was adopted later in drum tanning. Turpentine 
oil proved unsuitable, since it gave dyeing power to the tanstuff. The 
general properties which a tanning oil (Gerbol) should possess are high 
power of emulsification, indifference to the tanstuff and cheapness. Some 
of these substances are merely strong alkaline or neutral soaps prepared 
from liquid fat acids (elain) and ammonia; sometimes the fat is in excess. 
Mixed oils contain an addition of mineral oil; when the soap is dissolved 
the solution becomes milky, as also in the case of soaps containing excess 
of fatty acid. Mixed oils containing mineral oil and the soap dissolved 
in spirit, give clear solutions. Neutral or acid soaps have no unfavorable 
action upon tannin, but excess of alkali reduces the tanning action and 
darkens the color. Alkaline oils are, however, much used in quick tanning 
processes and help dissolve Argentine extract. These tanning oils are 
only to be used with moving liquors as in reels, rockers and drums’ and 
not in layaways and pits, although this is sometimes recommended. A 
properly made oil is of advantage when giving the grain of sole leather 
hides a foretannage in sweet liquors before the acid swelling. For 
chrome tannage, the soap mixtures above referred to are decomposed in 
the liquors and give inactive chrome soaps. Sulfonated oils are used here, 
generally from elain. 

Another use of oil is as grain oil (Narbenbl) in currying sole leather 
to prevent hardening of the grain after tannage in strong extracts. Ordi¬ 
nary fat would darken the leather and an emulsion is also needed here, 
although the miscibility with large amounts of water is not so essential 
as with the tanning oils. Linseed oil. formerly used, is expensive and 
soon dries. Neutral elain soap with elain or stearin oil is the best com¬ 
bination for the grain from heavy extracts, while soap with castor and 
mineral oils can be used when there is less danger of brittle grain. Sulpho- 
nated oils are also substituted for the elain soap. A so-called bleaching 
oil designated as “Kremol” was found to contain 30 per cent, sulfonated 
fish oil. 70 per cent, mineral oil. The use of these oils originated in the 
Turkey red (alizarin) dyeing process. Rancid vegetable oils were first 
used containing oxy-acids wdiicn enabled the fiber to fix the dyestuff. A 
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similar effect is produced upon hide by the degras of the chamois leather 
process. The Turkey red oil, later substituted for the naturally oxidized 
oil. was produced from castor oil by gradual addition of 20-25 per cent. 
H2SO4. After standing one day, the mixture was washed with salt brine, 
then water, leaving the acid oil. This neutralized with ammonia or soda 
gave the neutral product. The writer recommended long ago this red oil 
which saponifies with soda for preparation of the fat liquor for chrome 
upper leather; the other fats easily emulsify with it. 

Sulphonation has also been tried upon fish and elain oils giving products 
which have high tanning power. The sulphuric acid is in organic com¬ 
bination and need not be feared. The writer obtained good results in 
experimental chamoisage with such oils and expects to resume the 
research. Sulfonated fish, elain or stearin oils are well suited for chrome 
leather fat liquors and superior to any soap; especially suited is the 
elain red oil soap. 

The preparation of these substances requires technical precision and they 
are best procured from a reliable maker. W. J. K. 

The Fat Content and Specific Gravity of Belting Leather. Dr. Johannes 
Paesseer. Ledertcchn. Rundschau, 1912, pp. 185-7, 193-5. Definite require¬ 
ment and specifications of these constants are now being made and espe¬ 
cially for this leather. The question arises whether a manufacturer can 
really control the product. In greasing leather, a definite ratio between 
the amount of fat applied and that absorbed can be expected and con¬ 
trolled in the drum process or in greasing hot or cold upon the table but 
not in the dipping process. Ordinarily it is assumed that a single sample 
of leather represents the entire delivery, which is thoroughly incorrect. 
The author has found that the same hide varies extraordinarily in fat 
content according to the location of the test-piece and that various hides 
subjected to the same treatment contain very diverse amounts of fat. 
This is due to local differences in structure of the hide, the loose porous 
parts taking up most fat. Also it may happen with suspended hides that 
fat may melt and settle by gravitation to the lower parts. The conditions 
controlling specific gravity are still more complicated and no uniformity 
can be expected. 

The author tabulates the result of determination of fat content and 
specific gravity in 72 oriented samples from 4 representative hides. The 
figures vary greatly but some generalizations are drawn. As von 
Schroeder has already pointed out, a high water content corresponds to 
low fat and vice versa. The great variation in fat percentage is shown 
in the summary: 

Left half Right half Average 

/-*-- ,-*- entire 

lowest highest lowest highest hide 


Hide No. 1 . 9.9 20.4 11.8 23.4 16.1 

Hide No. 2 . 15.4 27.2 15.0 26.0 19.3 

Hide No. 3 . 12.8 20.2 12.7 21.1 15.9 

Hide No. 4 . 12.9 19.7 15.4 23.6 17.6 
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In general, the corresponding right and left samples show same fat 
content. The highest is reached in the belly parts towards the neck ; the 
lowest is found midway between belly and back. The part that best 
averages the whole is about 10 cm. from the back (on either side) and 
10 cm. distant from the rear edge of the hide. If this be analyzed for 
several hides, a much fairer average will be secured than from a random 
sample. 

The variations in specific gravity are shown in the summary: 

I^eft half Right half Average 

,-*- --*-- entire 

lowest highest lowest highest hide 


Hide No. 1 . 0.925 1.038 0.966 1.035 1.004 

Hide No. 2 . 0.996 1.060 1.002 1.065 1.035 

Hide No. 3 . 0.870 1.026 0.927 1.022 0.980 

Hide No. 4 . 0.925 0.980 0.901 0.995 0.956 


The lowest gravities are for the above specified locations giving highest 
fats. The highest gravities are in strips midway between back and belly. 
Average values are best shown by the corresponding mid pieces at either 
end of the hide, therefore the sample recommended for fat determination 
may also serve for testing the specific gravity. The densities were found 
greatest in the heavier hides. The specific gravity varies with water 
content and this should always be specified. \Y. J. K. 

Neutralization of Chrome Leather. Josef Jettmar. Lcdertechn . Rund¬ 
schau, i9 I2 > pp. 273-6. This is the most important and difficult operation 
in the manufacture. Unlike tawed leather, the chrome leather may be 
washed directly after tannage, but it is better to let the leather rest 12-24 
hours, that the tannage may complete itself with less loss of tanning 
material. 

Normally there should be no free acid in the leather since the reduction 
bath ought contain no excess and the single bath operates with basic 
salt. If in the latter case too much chrome salt be absorbed, the leather 
reacts acid for the water splits from the basic salts soluble, acid reacting 
chrome compounds. Continued washing always removes more or less 
acid chrome salts, that remaining in the leather becoming more basic and 
fixed. The washing is sufficient, however, when the leather reacts neutral 
to litmus; warming and agitation hasten the process. Further, if foreign 
salts and free acid remain, although a heavy leather may result, it easily 
forms spew. Free acid decomposes the fat emulsions and smeary chrome 
soaps coat the leather and dull the grain. Free acid also injures the fiber, 
giving rough grain and brittle leather; troubles are also caused in dyeing 
and currying. 

Good washing for all these reasons is important. To shorten the 
process and prevent detannage, neutralizing agents are added to the wash 
water. It is important not to push this too far. With strong caustic or 
carbonated alkali, the end product is completely acid free chromium 
hydrate Cr 2 (OH)<i. Even if not completed for all the salt present, it is 
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icalized in part and gives a brittle leather. Practically, this is avoided by 
using milder reagents. Chalk is one of these; the natural European 
mineral, ground and prepared for use. is quite pure calcium carbonate, 
costing 6.50 marks per ioo kilo. With the basic chrome salt it gives CO- 
and insoluble gypsum. Its use was soon given up, since the chalk could 
not penetrate the leather and the action was confined to the acid result¬ 
ing from a slow' diffusion: the gypsum produced was also objectionable. 

Borax. Na 2 B40i. is of alkaline reaction, hydrolyzing readily in dilute 
solutions. It has the advantage over other neutralizing agents in being 
without effect when used in excess. The weak boric acid freed in reaction 
has no effect on the basic chrome salt and goes away in the wash w'ater. 
The salt is. however, expensive and it is economy to use only the com¬ 
puted amounts instead of following a general recipe. 

Water glass. Na*Si()«. is cheapest in the liquid form of 50-55° B. It 
is rapid and goes further than borax, but the silica set free fouls the 
leather. Sodium sulphide has been recommended but the H 2 S generated 
is objectionable. Sodium bicarbonate has also been unsuccessful; the 
evolution of large amounts of CO? set free on neutralizing, easily injures 
the fiber. 

All these reagents are gradually added to the w'ash water until neu¬ 
trality is reached. The endpoint for leather which is to be blocked is 
easily recognized by adding logwood to the liquor; the red hue changes 
to bluish when neutrality is reached. Usually the reaction of a section 
of the leather to litmus is used, although this is a matter of estimation, 
since "neutralized” leather still shows the red reaction. Small amounts 
of borax do not act on litmus or even phenolphtalein. Eitner tests neu¬ 
trality by kneading the leather with dilute sol. of oil soap; free acid is 
detected by the feel which becomes sticky. Kaushke proposes to treat 
the leather first with a solution of sod. phosphate. HNa 2 PO«; the liberated 
phosphoric acid is afterwards neutralized by a weak solution of HNaCO a . 
One advantage claimed is that any sulphuric acid withdrawn from the 
basic chrome salt through excessive de-acidification, is replaced by phos¬ 
phoric acid giving an insoluble chromium phosphate. The process has 
not found favor. 

Stiasny has worked out a method which promises well. A mixture 
(generally equal parts) of sod. carbonate, cryst., and sal-ammoniac is 
used. This liberates a certain amount of ammonia, the action of which is 
modified by the excess of sal-ammoniac present. To every 100 kilos 
leather 2 k. salt mixture are used, dissolved in sufficient water. After 
drumming 10-15 min., 2 k. more salt are added and further drummed 
15-20 min. If neutralization is not complete, the drumming is continued 
and eventually another portion of salt added. Large amounts of water 
are used and the requisite amounts of reagent determined by trial. 

Double bath leather can be neutralized directly after the reduction bath, 
first washing in luke warm water. Single bath leather can be let lie 
over night; it appears that more chrome is thus fixed. If strong liquors 
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have been used, washing follows direct to avoid spotting. If the leather 
has been tanned in less basic liquors, it may be washed and neutralized 
in one bath, the acid chrome salt becoming thereby thoroughly basic and 
fixed. 

The fat liquor may be depended upon for the neutralization of slight 
amounts of acid remaining in the leather. It would be. however, a mis¬ 
take to make the fat liquor strongly alkaline for neutralization purposes, 
for the leather would readily spew and could not be dyed or neatly 
curried. \Y. J. K. 

• 

Hide Preservation and Glue Leather. \\\ Eitner. Gerber [38], 241-3. 
In April, 1912, the united (ierman manufacturers issued an appeal to 
the leather makers to discontinue the use of formaldehyde. The glue 
leather delivered in the summer months refused to dissolve and gave low 
yields of inferior quality, all of which was traced back to formaldehyde. 

The author proceeds to discuss this from the tanner’s standpoint. 
Formaldehyde undoubtedly changes hide to a considerable degree if 
sufficiently applied, but this lowers the quality of the leather and it is 
for the interest of the tanner also to avoid such radical use. He is not 
affected to the same extent as the glue-boiler, however, since it is the 
flesh (which furnishes most waste) which is most acted upon by the 
formaldehyde. 

The first use of formaldehyde for hide preservation appears to have 
been made by the Conservadore Mercantile Company in Buenos Ayres. 
They treat fresh hides direct from the slaughter with formaldehyde 
vapor. This effects a beneficial sterilization before the usual salting 
destroying organisms which the salt would not affect. A preliminary 
sterilization with formaldehyde also works well for hides which are to 
be dried. Decay is prevented and insects are kept away during the dry¬ 
ing. The process further prevents the transportation of disease germs, 
particularly from pestilential districts. This sterilization with formalde¬ 
hyde is best made with vapor in closed rooms using known amounts 
which can be regulated. It has been shown that thus limited, the formal¬ 
dehyde does not injure the hide in the slightest. It is also practicable 
to apply a 2.5 per cent, solution with the brush or to hang the hides for 
several hours in a 2 per cent, solution. A wet process, however, does 
not seem suitable. 

In the above, formaldehyde has not been used for the preservative 
proper. If. however, solutions of over 5 per cent, be applied to the hide, 
the formaldehyde itself becomes a preservative. The hide is altered 
but is still suitable for certain purposes. The unhairing is rendered diffi¬ 
cult but this is overcome by the use of sodium sulphide in the limes. The 
glue leather from this source is of low value and most of the complaints 
against formaldehyde might properly be laid to the sulphide liming. 

The leather maker cannot profitably direct his business to the produc- 
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tion of a low value by-product like glue leather. The glue boiler can at 
least fall back upon bone, while the tanner has little choice of raw 
material. \V. J. K. 

What Action has Sulphuric Acid in the Extraction of Tanning Materials? 

Julius Wladika and Emanuel Kudlacek. Collegium No. 508. pp. 347- 
379, and No. 509, pp. 433-60. The researches described in this paper 
were carried out at the Vienna Research Station. A number of tanning 
materials were extracted with water and with N/5 sulphuric acid, and 
the resulting liquors studied. The table gives a summary of the most 
important results. Percentages are on dry basis. 




Water extract 



Acid extract 



Tannin 

Non-tan. 

Sugar 

Taunin 

Non-tan. 

Sugar 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Fir bark . 

• 15-4 

T 1.2 

M 

9.6 

26.3 

15.8 

Oak bark . 

. 8.2 

56 

0.9 

37 

20.1 

IO.4 

Valonia . 

• 3-2.5 

11.7 

24 

32.8 

14-7 

4.0 

Oak wood .... 

94 

39 

0.5 

8.7 

14.9 

3-9 

Chestnut wood 

9-7 

39 

1.0 

8-3 

136 

37 

Myrobalans ... 

. 312 

12.3 

47 

25.2 

150 

3-5 

Sumac . 

• 30.1 

16.3 

30 

25.1 

19.0 

3-2 


L. B. 


Testing of Tanning Extracts with Animalized Cotton. Dr. A. Gansser. 
Collegium, 509, 479-82. Dr. Gansser’s animalized cotton is prepared by 
selecting cotton goods 1 mm. thick with no dressing, cutting it into strips 
11 cm. wide and 20 m. long, passing the strips through a 1 per cent, water 
solution of formaldehyde, wringing them between rubber rolls, passing 
them 4 times through a 10 per cent, solution of hide gelatin at 6oo° C., 
then through the rubber rolls with very slight pressure to distribute the 
gelatine, and drying by stretching in a horizontal position over wooden 
rods in an airy room at ordinary temperature. Apparatus for this 
process is described and illustrated, made of copper and aluminum bronze 
by the Swiss Metallurgical Society of Basel. Before use the material is 
soaked l / 2 hour in water at 15 0 C. A liquor of 6° Be at 20° C. is recom¬ 
mended for the tannage. After standing a few minutes, the vessel is 
put on the rotating shaker for 7 hours. A light rinse is now followed 
by passing the tanned pieces through rubber rolls with light pressure, or 
pressing between filter paper. Then dry out of sunlight at ordinary 
temperature. Traces of copper in an extract give a yellow tone to the 
test pieces. L. B. 
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NINTH ANNUAL MEETING. 

The Ninth Annual Meeting of the American Leather Chemists 
Association will be held at Washington, D. C., December 5, 6 
and 7, 1912. The committee having in charge the arrangements 
for the meeting has selected the Hotel Raleigh, Pennsylvania 
Avenue and Twelfth Street, as the place of meeting. A suitable 
room has been reserved for the meetings, and members who 
desire to retain rooms at the hotel are requested to apply directly 
to the management. The following is the schedule of prices: 

Per day 

Single rooms without bath. $ 2.00 and up 

Single rooms with bath. 3 00 and up 

Double rooms without bath. 3.00 and up 

Double rooms with bath.:. 4.00 and up 


PROGRAM. 

Thursday Morning, December 5, 1912. 

Opening Remarks by the President. 

Report of the Secretary-Treasurer. 

Committee Reports. 

Thursday Afternoon, December 5, 1912. 

Address, “The Geographic Distribution of Tannin Plants,” 
Dr. W. W. Stockberger, of the Bureau of Plant Industry. 
Address, “How Long Should Chestnut-Oak Bark be Stored 
before Leaching,” C. C. Smoot, III. 

Address, “Comparative Extract Analysis,” C. R. Delaney. 

Friday Morning, December 6, 1912. 

Committee Reports. 

Address, “The Disinfection of Hides,” F. W. Tilley, of the 
Bureau of Animal Industry. 

Friday Afternoon, December 6, 1912. 

Address, “Notes on Discussion,” Frank M. Loveland. 
Address. “The Electrometric Method for Measuring Acidity,” 
Dr. Lloyd Balderston. 

(Members who wish to examine the electrometric apparatus 
and see it work may have the opportunity to do so on 
Friday evening.) 

Saturday Morning, December 7. IQ 12 - 
Address, “The Identification of Tanned Skins.” C. F. Sammet. 
Address, (Subject to be announced later), E. J. Haley. 
Election of Officers. 

General Business. 

A paper is expected from Dr. Edmund Stiasny. 
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LEATHER ANALYSIS—A. L. C. A., 1912. 

Report on Determination of Sugars in Leather. 

By F. P . Veitch and J. S. Rogers. 

The Clarification of Leather Extracts for the 
Determination of Sugar. 

The use of basic lead acetate as a clearing agent in the deter¬ 
mination of reducing sugars in sugar house products gives low 
results. This has been shown by many investigations already 
completed. 1 

Basic lead acetate has been used for clarifying leather extrats 
for sugar determinations for several years. A. W. Hoppenstedt 
(1908) 2 in his work for the A. L. C. A. on leather analysis used 
basic lead acetate. The percentage of glucose found by those 
co-operating in this work was 1.3 per cent, less than the amount 
of the glucose actually added to the leather. Hoppenstedt sug¬ 
gests that the low results may be due to fermentation taking 
place in the leather and thus destroying some of the glucose. 

In 1909 Veitch 3 suggested the use of normal lead acetate as a 
clearing agent in leather analysis, and obtained results closely 
agreeing with the theoretical. A comparison of normal lead 

1 Pellet, Bull. Assocn. Chitn. Suer. Dist .. 1905, 23 , 285-91. 

J. B. Mintz, Bull. Assocn. Chitn. Suer. Dist., 1909, 27 , 393. 

H. Pellet, Bull. Assocn. Chitn. Suer. Dist., 1909, 27 , 757. 

H. Pellet, Bull. Assocn. Chitn. Suer. Dist., 27 , 856. 

H. Pellet, Bull. Assocn. Chitn. Suer. Dist., 27 , 861. 

H. Pellet, Bull. Assocn. Chitn. Suer. Dist., 27 , 945. 

H. Pellet, Bull. Assocn. Chitn. Suer. Dist., 27 , 1070. 

J. Mintz, Centr. Zuckerind ., 16 , 259. 

H. Pellet, Deut. Zuckerind., 35 , 707. 

O. Schiefeld, Z. Vet. Zuckerind. , II, 58 , 947. 

C. A. Browne & A. H. Bryan, Z. Ver. Zuckerind., 59 , 922. 

Watts, Tempany, J. Soc. Chetn. Ind., 27 , 53-58. 

L. Eynon, J. Soc. Chetn. Ind., 28 , 729. 

H. C. P. Geerlings, Ini. Sug. Journ., 10, 43 2 " 435 - 

A. H. Bryan, Int. Sug.Joum., 10, 602. 

H. C. P. Geerlings, Int. Sug.Joum ., 11, 276. 

Browne, Halligan, U. S. Dept. Agri. Bu. Chetn. Bull., 116 , 68-76. 

A. H. Bryan, H. P. Agee, U. S. Dept. Agri . Bu. Chetn. Bull., 132 , 
175-184. 

V- A. L. C. A., v. 3 , 255, 1908, Hoppenstedt. 

1 J. A. L. C. A., 7. 4 , 272, 1909. 
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acetate and basic lead acetate, using the official sample and other 
adulterated laboratory samples, gave with basic lead acetate 
results about 2 per cent, lower than with the normal. He con¬ 
cluded that this was due to removal of glucose by the basic lead 
acetate. In 1911 4 the committee on leather analysis continued 
using normal and basic lead acetate and they confirmed the 
results of 1909; that the normal lead acetate gives practically 
theoretical results while the basic acetate always gives results 
about 1 per cent, lower than the sugar actually added. 

J. G. Parker and J. R. Blockey, 5 using the normal and basic 
acetates, conclude that the difference in the results is due to the 
fact that gallic acid (which reduces Fehling’s solution) is not 
completely pptd. by lead acetate in the presence of free acetic 
acid, and from data on a solution containing tannin, gallic acid 
and acetic acid, and from the work of Stiasny and Wilkinson, 6 
which shows that catechol tannins are soluble in an excess of 
acetic acid, they conclude that the basic lead acetate gave the 
more reliable results. 

In summing up the literature on the determination of sugar in 
leather we see that low results have always been obtained with 
basic lead acetate and that results closely approximating the 
sugars added to leathers have uniformly been secured by using 
normal lead acetate as a clarifying agent. 

In the work planned for this year an endeavor has been made 
to eliminate all known sources of error. The dextrose has been 
added directly to the leather extract with toluol as a preservative 
to prevent fermentation. ZnO was used in part of the clarifica¬ 
tions to neutralize any acetic acid originally present in the leather 
extract and that liberated by the precipitation of the tannin by 
the normal lead acetate. Titrations of portions of the filtrates 
were made to show the total acidity. 

Two samples of leather were sent out: (1) An oak tanned 
sole leather and (2) a hemlock tanned sole leather, both free 
from added glucose and epsom salts. The directions for the 
work were as follows: 

*J. si. L. C. A. % y. 6, 565, 1911. 

5 /. A. L. C. A ., v. 7 , 258, 1912. 

•/. A. L. C. A ., 1911. v. 6, 479. Collegium , 1911, 318. 
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Directions for Leather Work—A. L. C. A., 1912. 

Solutions : 

Copper Sulphate. 

Dissolve 34.639 g. of CuS 0 4 . 5 H 2 0 in distilled water and dilute 
to 500 cc. Filter through asbestos. Prepare \y 2 liters. 

Alkaline Tartrate Solution. 

Dissolve 173 g. of Rochelle salt and 50 g. NaOH in water and 
dilute to 500 cc. Allow to stand two days and filter through 
asbestos. Prepare i l / 2 liters. 

Normal Lead Acetate Solution. 

Prepare 800 cc. of a saturated solution by placing all of the 
normal lead acetate sent in a flask, adding 800 cc. H 2 0 and 
mixing frequently for a few hours. 

Basic Lead Acetate Solution. 

Prepare one liter of saturated solution by placing all of the 
basic lead acetate sent in a flask, adding 1 liter of H 2 0 and 
mixing frequently for a few hours. 

Make water extractions as directed below by the Bu. of Chem. 
method or by the A. L. C. A. method. Avoid as far as possible 
any change in the moisture condition of the sample during 
weighing. 

Extraction of Samples: 

A. Place loosely in extraction thimbles three portions (15 g. 
each) of the sample as received. Extract for 6 hours, with 
petroleum ether distilling below 8o° C. Spread the leather resi¬ 
due on a large watch glass and allow the ether to evaporate. 
Moisten thoroughly with distilled water. Transfer leather and 
water to a Soxhlet extractor and place cotton above and below 
the leather in the extractor to prevent it from being carried 
over at the time of the syphoning. The cylinder of the extractor 
shall be surrounded by water-bath kept at 50° C. At the begin¬ 
ning of the extraction pour 200 cc. of distilled water (including 
that used in moistening the leather) into the Soxhlet and allow 
it to syphon into the flask below, then begin the boiling. At 
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the end of the first hour remove the flame and transfer the 
extract to a one-liter graduated flask, add 175 cc. distilled water 
to the Soxhlet, and continue the extraction for two hours. 
Remove the extract, add 175 cc. of water and continue the 
extraction for three hours and remove the extract. Make two 
more extractions adding 175 cc. of water as before, and con¬ 
tinuing the extraction for 4 hours. This gives 14 hours extrac¬ 
tion and extracts that do not exceed one liter in volume. Make 
the extracts up to one liter at room temperature. 

B. Extract 2 portions of leather (30 g. each) with petroleum 
ether as directed above. Then make water extraction by regular 
A. L. C. A. method. 

After diluting the extracts to volume place those obtained 
from the oak leather in one large container and those fronr 
the hemlock leather in another and mix each thoroughly. 

The above method of preparing the extracts will give one: 
extract of an oak tanned leather and one extract of a hemlock 
tanned leather. The volume of each of these extracts will be- 
3 liters (if prepared by Bu. Chem. method) or 4 liters if pre¬ 
pared by the A. L. C. A. method. Add 4 drops of toluol to each 
extract, mix and stopper tightly. Weigh into each of two dry 
2-liter flasks 1.6826 g. of c. p. dextrose. (Use that sent with 
sample.) Measure into the first flask exactly 1,400 cc. of the 
oak extract and into the second flask 1,400 cc. of the hemlock 
leather extract and mix each thoroughly. 

Determine sugar both on the original extracts and on those 
to which the sugar has been added, by the three methods 
described below. Make duplicate clarifications and run dupli¬ 
cate sugar determinations on each solution after hydrolysis and 
neutralization. 


Glucose. 

(1) Place 200 cc. of the leather extract in a J 4 -Iiter flask, 
add 25 cc. of a saturated solution of normal lead acetate, mix 
thoroughly (5-10 min.) and filter. The funnels and beakers must 
be kept covered to prevent evaporation. Add to the filtrate an 
excess of solid potassium oxalate, mix frequently for 15 muu 
and filter, returning the filtrate until clear. Pipette 150 cc. oT 
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this filtrate 1 into a 600 cc. Erlenmeyer flask, add 5 cc. of con¬ 
centrated HC1 and boil under a reflux condenser for 2 hrs. 
Cool, neutralize (place a small piece of litmus paper in the flask) 
with anhydrous sodium carbonate, transfer to a 200 cc. gradu¬ 
ated flask and make to volume. Filter through a double filter. 
(The filtrate must be clear.) Determine the dextrose in the 
solution immediately. 

Place 25 cc. of the copper solution and 25 cc. of the alkaline 
tartrate solution in a 400 cc. beaker. Add 50 cc. of the clarified 
and neutralized solution above mentioned and heat to boiling in 
exactly 4 min . and boil for 2 min. 8 Filter immediately without 
diluting, through asbestos, wash thoroughly with hot water, then 
with alcohol, and finally with ether; dry for half an hour in 
water oven and weigh as cuprous oxide, determine the amount 
of dextrose by the use of Munson and Walker’s table (Bull. 107, 
Rev. Bu. Chem., p. 243) and report in percentage on leather as 
received, or report as Cu 2 0 giving weight of Cu a O obtained in 
the determination. 

(2) Determine sugar in the same manner as in (1) except that 
instead of using 25 cc. of saturated normal lead acetate, use 
25 cc. of saturated basic lead acetate. 

(3) Place 200 cc. of leather extract in a 500 cc. flask, add 
1.5 g. ZnO, mix thoroughly, add 25 cc. of saturated solution of 
normal lead acetate, mix thoroughly, proceed as in (1). 

Report all results on tabular form which accompanies direc¬ 
tions. 

The results given by those co-operating are shown in the fol¬ 
lowing tables: 

7 After you have clarified the extract, removed the lead by potassium 
oxalate, and pipetted the 150 cc. required for sugar determination titrate 25 
cc. of the remaining filtrate with N/ 10 hydrate using phenol phthalein, and 
report the results in cc. N/ 10 hydrate required per 25 cc. of filtrate. It 
may be necessary to combine the filtrates from the duplicate clarifications'in 
order to obtain a 25 cc. solution. 

8 The rate of heating of the Bunsen burner used should be regulated before 
sugar determinations are started. This is best done by adjusting the 
burner so as to bring 25 cc. of copper soln. 4 25 cc. alk. tartrate soln. 4 50 
cc. H 2 0 i'ia 400 cc. beaker to ioo° C. in exactly four minutes. 



TABLE I. 

Percentages of Sugar Found by Different Methods of Clarification. 
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Digitized by v^ooQle 


Results obtained with normal acetate + 1.53. 
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TABLE III. 

General Averages of All Analysts. 

Oak leather extract with Hemlock leather ext. with 



Normal 

Basic 

Normal 
+ ZnO 

Normal 

Basic 

Normal 
+ ZnO 

Per cent, blank on leather- 

0.61 

0-35 

0.45 

I.09 

0.44 

0.71 

Per cent, sugar added. 

8.00 

8 00 

8.00 

8.00 

8.00 

8.00 

Per cent, sugar found. 

8-54 

6.92 

8.36 

9.00 

6.91 

8.51 

+ or — error. 

-0.07 

-M 3 

—0.09 

—0.09 

-i -53 

—0.20 


TABLE IV. 

Acidity of Filtrates After Clarification. 

As Acetic Acid. 

Oak leather extract . 

Original extract Original extract -f sugar 


Normal Basic 

Normal Normal Basic 

Normal 


- 4 - ZnO 

+ ZnO 


Analysts 

Per cent. 

Per cent. Per cent. 

Percent. 

Per cent. 

Percent. 

J. M. Seltzer. 

•. 0.08 

alk. 

alk. 

0.08 

alk. 

alk. 

J. S. Rogers. 

.. 0.09 

alk. 

alk. 

0.09 

alk. 

alk. 

C. B. Bacon. 

• • 0.09 

alk. 

alk. 

0.09 

alk. 

alk. 

Richeson & Oberfell - 

.. 0.06 

0.005 

0.003 0.06 0.004 

Hemlock leather extract 

0.005 

J. M. Seltzer. 

.. 0.06 

neut. 

neut. 

0.06 

alk. 

alk. 

J. S. Rogers. 

.. 0.07 

alk. 

alk. 

0.07 

alk. 

alk. 

C. B. Bacon. 

• • 0.07 

alk. 

alk. 

0.07 

alk. 

alk. 

Richeson & Oberfell - 

.. 0.05 

alk. 

alk. 

0.05 

alk. 

0.005 


Comments of Analysts. 


J. M. Seltzer: 

“The results indicate that normal lead acetate is the proper 
reagent to use for the precipitation of the tannins in the deter¬ 
mination of sugar, and also show that basic lead acetate gives 
results which are very much too low. 

“The method using normal lead acetate and zinc oxide seems 
to be an excellent one since the acids are neutralized by the zinc 
oxide, thereby preventing the solution of any lead salts of tannin 
which might take place in an acid solution. 

“The solutions from the oak leather, after hydrolysis and 
neutralization with normal lead acetate, were slightly colored; 
with basic lead acetate, colorless; with normal lead acetate + zinc 
oxide, slightly colored. 

“The solutions from the hemlock leather were: with normal 
lead acetate, highly colored; with basic lead acetate, colorless; 
with normal lead acetate -|- zinc oxide, slightly colored.” 
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L. A. Cuthbert: 

“Of the three methods submitted I prefer the normal lead 
acetate method and found that it gave me the best results in 
every case. This method gave the highest results and in the 
samples to which dextrose had been added the percentages came 
very close to what might have been expected. Basic lead acetate 
gave the lowest results and did not seem to give the correct 
amount of dextrose actually present. The normal lead acetate 
and zinc oxide method seemed to have an average, approxi¬ 
mately, between the first two methods and presented no more 
difficulty except in the extra time employed. Besides having a 
little difficulty at first in determining when sufficient potassium 
oxalate had been added and getting a few turbid filtrates when 
using basic lead acetate, I had no other trouble. ,, 

Chas. R. Oberfell and L. M. Richeson: 

“I have very little to offer in the way of comments on the 
work, except that I prefer to work with anhydrous sodium car¬ 
bonate rather than potassium oxalate. Sodium carbonate seems 
to me to be a safer and surer agent to use for the removal of 
excess Pb.” 

J. S. Rogers: 

“The addition of dextrose directly to the leather extract pre¬ 
cludes (1) incomplete extraction of sugar from the leather, 
and (2) fermentation of the sugar while in the leather. The 
addition of the preservative to the extract prevents fermentation 
of the added sugar. A practically colorless filtrate can be ob¬ 
tained from an extract of a hemlock leather, if filtration be made 
immediately after addition of the acetate and the lead be removed 
from this filtrate at once by precipitation with potassium oxalate. 
Some color will develop in this filtrate; very slowly if not ex¬ 
posed to the air—more readily if exposed. ZnO in combination 
with normal lead acetate neutralizes any acetic acid originally 
present in the leather extract and also the acetic acid liberated 
by the precipitation of the tannin. It yields a filtrate which is 
neutral or slightly alkaline. Each of the three methods of clari¬ 
fication gave a blank on leathers to which no sugar had been 
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added. Although this blank is always higher on the hemlock 
leather than on the oak, this is not due to a higher acidity of the 
hemlock filtrate (see acidity, table IV) because the acidity shown 
by this filtrate is less than that shown by the filtrate from the 
oak. The blanks obtained when the basic acetate and the normal 
acetate plus ZnO were used were not due to solubility of the 
lead precipitate in acetic acid because these filtrates were 
alkaline/’ 

The results which have been obtained this year are exception¬ 
ally good. The procedure adopted has eliminated the possibility 
of errors due to fermentation and incomplete extraction. The 
results show there is not enough acetic acid produced in the 
reaction between normal lead acetate and tannins to materially 
affect the results by the normal acetate method. It will be 
remembered that at our last annual meeting the point was made 
that the solubility, especially of the catechol tannins, in acetic 
acid would lead to high results by this method. The results, 
where normal acetate and zinc oxid were used, furnished con¬ 
clusive evidence as to the accuracy of the normal acetate method 
and the inaccuracy of the basic lead acetate method. It is pos¬ 
sible that further experience with the zinc oxide, especially in 
the presence of much larger quantities of free acids, will indi¬ 
cate that it is better to use zinc oxide in all cases with the normal 
acetate. Where zinc oxide is used there is a slight tendency for 
the copper oxide to adhere to the sides and bottom of the beaker 
and one must of course be careful to remove this entirely. The 
results obtained this year are so striking that comment is almost 
superfluous. We may be pardoned, perhaps, for directing special 
attention to the fact that the results with basic lead acetate, on 
the copper reducing materials in the extracts, plus the added 
dextrose, are in all cases lower than the dextrose actually added, 
thus finally disposing of a procedure for the determination of 
sugar in leather based on the use of basic lead acetate. Parker 
and Blockley, in the article referred to above ( loc . nf.), have 
as a matter of fact simply confirmed the results of this Associa¬ 
tion on the determination of sugars in leather, but without evi¬ 
dence against the normal acetate on leather extracts. In fact, in 
the face of their own data and the data of this Association, they 
argue against its use. 
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Conclusions. 

1. Basic lead acetate removes or destroys sugar actually pres¬ 
ent in the leather extract. 

2. The difference in results obtained by use of the normal 
and basic lead acetates on an extract from a leather loaded with 
glucose is not explained by the assumption that more tannic 
acid, gallic, acid, etc., have remained unprecipitated in the clari¬ 
fication by the normal than by the basic lead acetate. 

3- The acidity of a leather extract due to acetic acid, plus the 
acetic acid liberated in clarification with normal lead acetate, is 
very small, seldom if ever exceeding 0.15 per cent. 

4. When normal lead acetate is used as a clearing agent for 
leather extracts, concordant results are obtained which show 
more nearly the actual sugar content of the leather than do the 
results obtained when basic lead acetate is used. 

Recom mendations. 

Your committee recommends the following as the official 
method for the determination of glucose in leathers. 

Solutions : 

Copper. Sulphate. 

Dissolve 34 639 g. of CuS 0 4 . 5 H 2 0 in distilled water and dilute 
to 500 cc. Filter through asbestos. 

Alkaline Tartrate Solution. 

Dissolve 173 g. of Rochelle salt and 50 g. NaOH in water and 
dilute to 500 cc. Allow to stand two days and filter through 
asbestos. 

Normal Lead Acetate Solution. 

Prepare a saturated solution of normal lead acetate. 

Determination of Glucose .° 

Place 200 cc. of leather extract of analytical strength in a 
>^-liter flask, add 25 cc. of a saturated solution of normal lead 
acetate, shake frequently (5-10 min.), and filter. (The funnels 

• The rate of heating of the Bunsen burner used should be regulated be¬ 
fore sugar determinations are started. This is best done by adjusting the 
burner so as to bring 25 cc. copper soln. -f 25 cc. alk. tartrate soln. 4- 50 cc. 
H a O in a 400 cc. beaker to ioo° C. in exactly four minutes. 
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and beakers must be kept covered to prevent evaporation.) Add 
to the filtrate an excess of solid potassium oxalate. Mix fre¬ 
quently for 15 min. and filter, returning the filtrate until dear. 
Pipette 150 cc. of this filtrate into a 600 cc. Erlenmeyer flask, 
add 5 cc. of concentrated HC 1 and boil under a reflux condenser 
for 2 hrs. Cool, neutralize (place a small piece of litmus paper 
in the flask) with anhydrous sodium carbonate, transfer to a 
200 cc. graduated flask and make to volume. Filter through a 
double filter. (The filtrate must be clear.) Determine the 
dextrose in the solution immediately. 

Place 25 cc. of the copper solution and 25 cc. of the alkaline 
tartrate solution in a 400 cc. beaker. Add 50 cc. of the clarified 
and neutralized solution above mentioned and heat to boiling in 
exactly j min. and boil for 2 min. Filter immediately without 
diluting, through asbestos, 10 wash thoroughly with hot water, then 
with alcohol, and finally with ether; dry for half an hour in 
water oven and weigh as cuprous oxide, determine the amount 
of dextrose by the use of Munson and Walker’s table (Bull 107,, 
Rev. Bu. of Chem., p. 243) and report in percentage on leather. 


REPORT OF THE 1912 COMMITTEE ON “OILS AND FATS.”* 

By Charles R. Oberfell, Chairman. 

In regard to the sulfonated oils to which the Council wished 
attention to be directed this year it seems that the desired object 
of this committee is to find suitable methods whereby the pur¬ 
chaser can be assured that he is receiving what he pays for 
rather than to prescribe tests to show a particular adaptation; 
of an oil to a certain purpose. The general constitution of sul¬ 
fonated oils is known and the multitude of uses to which they 
are put in the manufacture of all classes of leather makes it 
entirely unpractical to prescribe tests to determine the fitness of 
an oil for a particular use. With this in mind it seems that a 
proximate analysis is what is desired. Naturally the ultimate 
10 The finely divided, long-fibered asbestos to be used in the glucose 
should be digested with HN 0 3 . washed, then digested with NaOH and 
washed. When gooch-filters are prepared they should be washed with boil¬ 
ing Fehling’s solution, then with HNO s . The mats thus prepared can be- 
used for a long time. 
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constitution is of importance especially to the chemist but its 
practical bearing is nil. 

The identification of the fatty oil from which the product 
was made is of practical import, but will necessarily have to be 
deferred due to the difficulty of the problem. With no tests for 
the positive identification of oils in admixture the problem is 
complicated in an oil which has been treated with concentrated 
sulfuric acid and subsequently with a strong base. It seems, 
therefore, that we should direct our energies first to the selec¬ 
tion or invention of methods so that it can be definitely said how 
much fatty material a sample contains. 

Various methods have been suggested for the estimation of 
the fatty acids, both neutral and combined with sulfate radical, 
but what is of more importance is the amount of original oil 
(glyceride) present and whether adulterated with mineral oils. 
Mineral oil in such an instance is an adulteration although its 
presence will not make the oil unsuitable for most purposes. 
If the tanner wants the sulfonated oil to contain mineral he can 
add it, or which amounts to the same thing a sulfonated oil con¬ 
taining mineral oil should sell for proportionately less. 

Our proximate analysis then will be as follows with a few 
side qualitative tests for neutrality and base used: 

Water and Volatile Matter. 

Ash . 

Non-Sap onifiable. 

Fatty Oils. 

The following methods were sent to the committee together 
with two samples, the second sample being the same as the first 
with addition of about 20 per cent, of mineral oil. These two 
samples thus arranged give a suitable opportunity for judging 
the merits of the method for the removal of the non-saponifiable, 
one of the most difficult with which we have to deal. 

Sulfonated or Sulfated Oils. 

Proximate Analysis. 

Water and Volatile Matter. 

Method I. —1. Weigh about 10.0 grams of sample into a 
weighed dish with small glass rod (same size and shape used in 
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tannin determination) and heat for 16 hours in oven at 95- 
ioo° C. Stir occasionally. Cool and weigh. 

1 a. Replace dish from 1, dry 2 hours. Cool and weigh, 

lb. Replace dish from ia, dry 2 hours. Cool and weigh. 

Method II. —1. Weigh about 10.0 grams into a weighed dish 
with small glass rod (same as in Method I) containing about 
50 grams previously acid washed and ignited sea sand. Mix 
oil and sand thoroughly and dry as in Method I, 1, ia and ib. 

Crucible Method .—Weigh about 1.0 gram into a crucible 
(about 25 cc. capacity) and heat with free small flame until all 
water has been expelled gently. The end is indicated by tiny 
puffs of smoke, which are easy to observe. Cool and weigh. 

Ash. 

Method I .—Weigh into a dish about 10.0 grams of sample 
and heat in sand bath until the oil smokes and begins to char, 

then continue heating over flame and finally ignite until all 

carbon is consumed. Cool and weigh. 

Crucible Method .—Ignite residue remaining in crucible from 
moisture determination by crucible method. Cool and weigh. 

N on-Sap onifiable. 

Weigh about 10.0 grams into a 500 or 600 cc. flask. Add 
25 cc. alcohol-KOH solution (10.0 gms. KOH in 100 cc. alcohol) 
and 100 cc. petrolic ether, B.P. 40-75° C. Boil, use condenser 
having sufficient surface to prevent loss of much of the benzin, 
for 60 minutes. Add 100 cc. of water. Cool. Transfer to 
500 cc. pear shaped separatory funnel. Draw off soap solution 
as soon as separated and wash ether layer with 3 to 5 portions 
of water of at least 100 cc. Shake out soap solution 3 times 
with 50 cc. petrolic ether, combining ether extracts and reserving 
them for subsequent washing with water in funnel to make posi¬ 
tive elimination of all soap. After final washing the ether solu¬ 
tion is drawn off, heated gently to aid separation of particles of 
water and finally evaporated in a tared beaker or crystallizing 
dish. Cool and weigh. Reweigh for approximately constant 
weight. Alcohol may be used to break emulsions and it is most 
effective when the emulsion has been drawn into the narrow 
portion of the funnel. 



REPORT OP COMMITTEE ON “OILS AND EATS” 


659 


Total Fatty Oil. {Original Glyceride). 

Obtained by difference between 100 and the sum of the com¬ 
bined percentages of water and volatile matter, ash and non- 
saponifiable. 

Ammonia as Base or Finisher. {Qualitative). 

Add excess NaOH and heat. Test fumes with moist litmus 
paper. 

Reaction. 

Dissolve some of the oil in water and test solution with phe- 
nolphthalein and litmus. 

Comments—Water and Volatile Matter. —The results indi¬ 
cate that method II using sand and heating for 16 hours is as 
efficient as method I, drying for 20 hours. There is apparently 
little difference between method II and the crucible method and 
satisfactory duplicates can be obtained with little practice. It 
is to be preferred on account of ease and rapidity of manipula¬ 
tion. 

Ash. —Either method for ash is satisfactory. 

Non-saponifiable. —Much better results were obtained than 
expected by the chairman. Mr. Cuthbert objects to the method 
proposed because it consumes too much ether, but this can hardly 
be of any consideration in view of the absolute necessity and 
difficulty of extracting all the non-saponifiable from the soap. 
Another member had difficulty with the digestion due to bump¬ 
ing and criticized the addition of the ether in the boiling flask. 
This is not an essential point, but strange, it was added for the 
purpose of preventing such bumping and has proved very effi¬ 
cient in this respect. 

Ammonia. —Any ammonia present is expelled largely in the 
water and volatile matter determination and is calculated as 
volatile matter. It is again expelled in the ash determination so 
that it exerts no appreciable error on the total fatty material 
content arrived at by difference. 

Reaction.—Some analysts make an estimation of any free 
sulfuric acid, but your chairman did not have time this year 
to go into this problem and refers it to any subsequent commit¬ 
tee along with the problem of identifying the source of the 
fatty material. 



SULPHONATBD OILS. 
Sample "A.” 
Water and volatile matter 
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Mineral Oils. 

The samples sent to the committee were selected to cover as 
wide a range of variation as possible. It is pretty definite that 
the percentage evaporation can be changed by varying the tem¬ 
perature at which the determination is made, it is also definite, as 
proved by last year’s work that with a well refined oil or one with 
a low volatile content there is only a small difference between 
a temperature used of 65° and ioo° C. In view of the above it 
seemed fair to select a temperature at which w r ell refined oils 
will not be placed at a disadvantage but at which an oil high in 
volatile matter can easily be detected at the same time selecting 
a temperature within easy and constant reach in any laboratory, 
i. e., 95-100 0 C. or the usual temperature of any steam or water 
oven. It is essential to employ some means whereby a uniform 
surface is exposed during heating. Filter paper has been recom¬ 
mended but its use introduces some difficulty in getting the oil 
spread on an absolutely dry piece without the absorption of 
moisture and resultant error therefrom. Sand was tried this year 
as a substitute for paper and a 2 inch dish, crystallizing pattern, 
containing 10.0 grams of sand appears to offer the best surface. 
If under the conditions prescribed uniform results can be ob¬ 
tained they should be adopted because other procedures can be 
drawn which no doubt would give variant results, but this year’s 
method is the result of several years of observation and is ab¬ 
solutely fair to every oil. 

The work of the committee however, demonstrated that con¬ 
cordant results can not be obtained and in view of similar re¬ 
sults last year it seems that the use of sand offers only a slight 
advantage over a plain dish. From the work of this commit¬ 
tee I am very much in doubt as to the probability of developing a 
satisfactory evaporation method. 

Gravity .—The results were so uniform as to recommend the 
adoption of the method proposed. 

Viscosity .—The chairman secured uniform viscosity pipettes 
in the hope that by its use concordant results would be obtained, 
but the data returned utterly destroyed this hope, and I feel that 
the pipette will have to be abandoned. Recently Mr. Balderston 
has written me that he is obtaining promising results from the 
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use of an instrument devised by Gurney and measuring ab~ 
solute viscosity and this may be worthy of trial by this committee 
another year. 

Flash Point. —The results returned were very satisfactory 
with the common appliance used, and this test may have to be 
used in place of the evaporation determination. 

Mineral Leather Oils. 

Mineral Oil Tests. 

Gravity . 

Cool the oil to 15.5 0 C. and place in a water-bath at this 
temperature during balancing. Use a Westphal balance and 
see that it is in standard condition before use. 

Evaporation. 

1. Weigh about 1.0 gram sample into a weighed crystallizing 
dish or low beaker 2" (inches) diameter, containing small glass 
rod and about 10.0 grams previously acid washed 'and ignited 
sea sand. Mix oil and sand thoroughly and dry in oven at 
95-100° C. for 16 hours. Cool and weigh. 

1 a. Replace dish from 1, dry 2 hrs. Cool and weigh. 

ib. Replace dish from la, dry 2 hrs. Cool and weigh. 

ic. Replace dish from ib, dry 2 hrs. Cool and weigh. 

Viscosity. 

Use pipette supplied. Test same with water at 20° C. and 
report in seconds in connection with your results. Use stop 
watch if possible. Bring the oil to 20° C. in a room at 20° if 
possible. If not report temperature of room with results. Allow 
the oil to flow and record number of seconds required. 

Reaction. 

Heat about 15 cc. of oil with 50 cc. distilled water in a test 
tube. Draw off water and test its reaction with a solution of 
litmus. With methyl orange or phenolphthalein if litmus is not 
at hand. 

Asphaltic Bases and Tar. 

Place 5 cc. of oil in a separatory funnel of about 200 cc. 
capacity. Add 95 cc. petroleum ether. Shake thoroughly and 
run into a 100 cc. graduated cylinder. Allow to settle and re¬ 
port volume of precipitate. 
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Flash Test . 

Set a procelain crucible 60 mm. top diameter; 25 mm. bot¬ 
tom diameter; and 50 mm. high. (Any open cup of approximate¬ 
ly this size will serve) in a sand bath so that the top is below 
the rim of the bath. Fill cup to within J 4 " of top. Adjust 
thermometer in center of the liquid. Apply heat so that the 
temperature rises 8° C. per minute and apply test flame first at 
150° C. and then at every rise of 2.5 0 . Use jet flame approx¬ 
imately 8 mm. long and 3 mm. diam. Apply flame by passing 
slowly and completely across the cup about l / 2 " above the level 
of the oil and just in front of the thermometer. 


THE DETECTION AND ESTIMATION OF TANNING 
MATERIALS IN ADMIXTURE. 

Committee Report, 1912. 

By A. W. Hoppenstedt, Chairman . 

To the members signifying their desire to co-operate in the 
work of the committee, the chairman sent the following instruc¬ 
tions :— 

As the subject of the detection and estimation of tanning ma¬ 
terials in admixture is at present one which largely calls for 
individual research and effort, and not readily applicable to a 
committee, the chairman is of the opinion that the following 
work which he requests you to do, will constitute as much as 
can be accomplished this year. 

The work consists in giving the two tests published by the 
chairman in the March, 1912 number of the Journal, for the de¬ 
tection of Mangrove and Hemlock, a thorough trial, and on 
as many pure samples of these tanning materials as possible. 

1. Test as many samples of pure Mangrove and Hemlock as 
possible, using the respective tests, and note how the various 
samples of each agree and also any features that may be of in¬ 
terest. Report to me your observations and also the number 
and origin of the samptes tested. 

2. Make as many mixtures as you can with other tanning 
materials, run tests, and report mixtures taken and your ability 
to detect the two materials in question. 
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The chairman’s object and desire in this work, was to find 
any and all weak points of the two tests in question, so that be 
could rectify them and arrange the tests to give general satis¬ 
faction. 

Reports were received from only three members, Messrs. F. 
M. Loveland, F. P. Veitch and R. H. Wisdom, and the results 
obtained by them were very unsatisfactory on anything but pure 
materials. Also some apparently pure extracts which had re¬ 
ceived special chemical treatment gave negative results when 
positive results should have been obtained, and some materials 
gave some reaction in the test for hemlock when none was pre¬ 
sumably present. It seems possible that different lots of the cal¬ 
cium chloride may have some influence. 

With the mangrove test better results were obtained, but far 
from satisfactory. Attention of the chairman was called to a 
sample of mangrove extract which had received special chemical 
treatment and which gave only a very slight reaction. Also that 
some other extracts give slight reactions. Similar observations 
with this test were made by Stiasny and Wilkinson, Collegium, 
1912; 509, 499, this Journal, VII, 568, Oct., 1912. 

The chairman wishes to thank the members for the work 
they have done, which co-operative work is very helpful in de¬ 
termining the reliability of a test under diversified conditions, 
and bringing out such features as require improvement. 

Buffalo, N. Y., Nov. 6, 1912. 


REPORT OF 1912 COMMITTEE ON ACIDITY OF 
TAN LIQUORS. 

By Lloyd Balderston, Chairman. 

Much has been written during the year on the subject of acid 
in tan liquors. Professor Procter, in his article in the Shoe 
& Leather Reporter , reprinted in the Journal, for May, 1912, 
advocates for total acid, direct titration of the liquor without 
precipitating the tannin, the end point being determined by 
spotting out on hematin paper. He remarks that the acidity of 
pure tannins is so small as to be negligible. A sample of “pure 
tannin” which the writer examined by the electrometric method 
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showed a normality of 0.018 in a 1 per cent, solution. Tannin 
of this degree, of acidity in a liquor having 5 per cent, tannin 
would neutralize 0.55 cc. of N/10 alkali for 3 cc. of liquor. To 
disregard the tannin in such a case would introduce an error 
of 0.11 per cent., if the acidity be expressed as per cent, acetic 
acid. Procter suggests congo red as an indicator for plumping 
acids, and the lime-water method for lime-dissolving acids. 

H. G. Bennett, in the Shoe & Leather Reporter, April 18, 1912 
(abstr. this Journal, pages 382-385, July, 1912), reviews the 
various methods of determining acidity. The same writer in 
the Leather Trades Review, Vol. 45, pages 266-269 and 342-344, 
covers the same ground in somewhat different fashion, and adds 
some experiments comparing several of the methods. He used 
a modification of the lime-water method, diluting all liquors to 
0.4 per cent, tannin content. By this means it is possible to 
compare the acidity of liquors in the same yard. 

Mr. Bennett has done a lot of work with the lead-oxide 
method precipitating the tannin in dilute liquors (0.4 per cent, 
tannin) with lead-oxide digested in cold for a half hour and 
titrating with caustic alkali and phenolphthalein. The aim here 
13 to obtain a filtrate containing lead salts of the plumping acids, 
lead acetate, formate, and lactate being soluble, while the gallate, 
sulphate, carbonate and oxalate are insoluble. Mr. Bennett ex¬ 
presses the hope that this method may be so developed as to 
give a reliable measure of the true plumping acids present. It 
would have to be taken in conjunction with an ash analysis to 
give any dependable measure of the plumping power of the 
liquor, since this power is diminished by calcium salts in solution, 
and these would not affect the result of the titration. No work 
has been done by the committee on the lead-oxide method. 

Mr. Bennett remarks that the electrometric method does not 
measure the plumping power of a liquor, and since it estimates 
tannin, it does not correctly show the total acidity in the ordinary 
sense. Many determinations by this method have been made 
by Mr. Alsop and the writer. The total acidity as found by 
titrating 100 cc. of liquor with normal alkali to 0.69 volt as an 
endpoint, was always higher than that found by the gelatin- 
hematin method, and the difference was greater for liquors 
stronger in tannin. These differences are not exactly propor- 
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tional to the tannin strength, and seem to depend on the kind of 
tannin, as well as on the quantity. It may be possible to work 
out a table by which to reduce the results by this method to a 
standard form, showing total acid less tannin, when the kinds 
of tannin present in the liquor are known. 

The process is not difficult to carry out, requiring about five 
minutes for a determination, and is applicable to other dark 
colored liquids, such as bleach liquors. Not enough data are 
yet in hand to warrant a positive statement in regard to soda 
solutions, but dark acid solutions can be titrated with ease and 
accuracy. 

The papers of Wood, Sand and Law (this Journal VI, pages 
114 and 428), had led the writer to hope that the initial reading 
of the electrometric apparatus would give a measure of the 
plumping power of the liquor. It is not impossible that this 
hope may be realized, but if the initial readings are to give such an 
indication, some precautions must be necessary which we have as 
yet failed to discover. A set of determinations on liquors from 
one tannery varied in total acid (as acetic) from 1.09 per cent, 
down to 0.59 per cent. The initial readings varied from 0.47 
volt to 0.51 volt. Thus a wide range in acidity is represented 
by a very small range in initial readings, and often with the same 
initial reading wide differences in total acid were found. Thus 
two liquors which gave the same reading at the start took 13.8 
and 18.1 cc. normal KOH, corresponding to 0.83 per cent, and 
1.09 per cent, acid as acetic. 

G. Grasser, in Collegium , 1912, pages 57-58, (abstr. this Jour¬ 
nal, VII, 278, May, 1912), discusses some of the most used 
methods and recommends titrating with N/10 alkali using rosolic 
acid as indicator, after precipitating the tannin with gelatin. He 
uses a 4 per cent, gelatin, 25 per cent, salt solution, and heats 
the liquor to 40° C. with stirring, then filtering through loose cot¬ 
ton. The advantage of the strong gelatin solution over the 1 
per cent, solution of our method is very slight, if any, and in no 
instance which has come under the writer's observation has the 
addition of salt made any appreciable difference in results. The 
filtration through cotton is inconvenient and offers no advantage 
over our method of taking an aliquot part of the supernatant 
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liquor. The writer believes that any method of filtration after 
gelatin is liable to involve loss of acid. 

Several members were asked to test out rosolic acid as an 
indicator, and replies w'ere received from C. C. Smoot III, 

W. G. Sprinkel and Max F. Woltz. Mr. Smoot and Mr. 

Sprinkel tested Grasser’s method as compared with the ordinary 
gelatin-hematin method on a liquor whose acidity by the latter 
method was 0.75 per cent. Mr. Smoot’s average by Grasser’s 

method was 0.60 per cent., and Mr. Sprinkel’s 0.64 per cent. 

Making up to 200 cc., filtering and titrating an aliquot part, both 
men got about 0.67 per cent. Making up to 250 cc., shaking 
with kaolin and titrating the supernatant liquor with rosolic 
acid indicator, gave Mr. Smoot 0.66 per cent, and Mr. Sprinkel 
0.80 per cent. Hematin indicator on this liquor gave Mr. Smoot 
0.60 per cent, and Mr. Sprinkel 0.61 per cent. 

Mr. Woltz reports no figures, but says that Grasser’s method 
gives lower results than the official method. This difference is 
probably due at least in part to the great excess of gelatin used. 

To this committee was also assigned the subject of a proper 
preservative. Mr. Seltzer’s article in the September Journal 
recommends oil of mustard. Since this is volatile, the vessels 
must be closed, and the liquors not exposed to a high temper¬ 
ature. Since the chief loss of acid occurs in very warm weather, 
it seems to the writer not unreasonable to require that a preserva¬ 
tive shall be efficient at 90° F. Mr. Seltzer also uses closed 
vessels, which would perhaps be inconvenient in tannery practice. 
Since thymol preserves the acid for two weeks at any tempera¬ 
ture under ioo° F. and does not evaporate, the writer regards 
it as a much more dependable preservative than oil of mustard. 
The chief objection to thymol is its cost, and the fact that if the 
sampler carelessly puts in too much, the analysis of the liquor 
will be spoiled. The proper quantity is only 0.02 per cent., af¬ 
fecting the analysis to a degree hardly appreciable, but if the 
sampler put in five times this amount, the total solids would be 
raised 0.1 per cent. 

In assigning this topic the Council suggested that the pre¬ 
servative value of toluol be tested. Another material which 
came under observation is an antiseptic preparation called “chlor- 
onaphtholeum.” The chairman carried out a series of tests on 
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these two substances at about 90° F. The toluol was entirely 
inefficient, and the other substance required per cent, to be 
efficient. This quantity has a decided precipitating effect on 
the liquor, which bars it. 

A series of comparative tests at room temperature using 
toluol in varying proportions, */..<, per cent, oil of mustard and 
V, 0 per cent, thymol was run with the result shown in the table. 
Liquor number 1 was almost pure oak; number 2 a blended 
liquor, 25 per cent, chestnut, 25 per cent, quebracho, 12 per 
cent, mangrove and 38 per cent, hemlock; number 3 a blend 
of 50 per cent, hemlock, 33 per cent, chestnut and 17 per cent, 
quebracho. 

Acid per cent, after n days 


Liquor 

De¬ 

gree 

bark. 

Tannin 

per 

cent. 

Non- 

tana 

per 

cent. 

Acid 

start 

per 

cent. 

0.03 

per 

cent. 

thyra. 

0.05 per 
cent, 
oil 

mnstard 

No 

anti¬ 

septic 

0.05 

per 

cent. 

tolnol 

0.10 

per 

cent. 

toluol 

I 

35 

4-2 

4-2 

O.79 

0.76 

0.78 

0.31 

0.36 

0.36 

2 

23 

3-2 

2.3 

0.39 

0.38 

0.36 

0.18 

0.16 

O.16 

3 

20 

2.8 

2.2 

0.43 

0.40 

0.36 

O.18 

O.14 

O.14 


These samples, 200 cc. each, stood in open vessels, at an aver¬ 
age temperature of 20° C., and were made up to 200 cc. with 
distilled water at the end of the period. Neither those with oil 
of mustard nor those with thymol had any yeast-film at the end 
of the period. All the others had. Thymol and mustard oil 
were both quite efficient under these conditions, and the amounts 
of toluol used were entirely inefficient. 

The chairman believes that the best method of securing sam¬ 
ples from change is to have each sample as soon as drawn placed 
in a bottle, which should be entirely filled, and the bottle corked. 
If the cork is not too tight, there is no danger of bursting from 
expansion. Then at the expiration of the sampling period, all 
the bottles of which a composite is desired should be emptied in¬ 
to one vessel, thoroughly mixed, and a sample drawn for analy¬ 
sis, the bottle being filled and corked. If the sample must be 
shipped, of course it must be tightly corked, but in such a case 
the bottle must not be entirely filled. A small air space under 
the cork is no disadvantage if the time between drawing of the 
sample and its analysis is not more than three or four days. 

That such bottling is a complete protection against loss of acid 
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has been repeatedly demonstrated. It seems to the chairman 
that the small additional labor in sampling would be amply re¬ 
paid. The sampler would be much more likely to be able to carry 
out such instructions accurately than to use any kind of a pre¬ 
servative with uniformity and accuracy. 

No method for total acidity has been devised which seems to 
us superior to the gelatin-hematin method as now used. Methods 
for distinguishing among the acids present are in such an early 
stage of experiment that we are not prepared to make any recom¬ 
mendation. 


NOTES ON THE ESTIMATION OF FREE SULPHURIC ACID 
IN TANNERY LIQUORS. 

By F. O. Sprague. 

It is a point worthy of notice that many leather chemists are 
to-day bemoaning the lack of a method for the determination of 
free sulphuric acid in tannery liquors, when a method exists, 
which, in the hands of some operators, at least, has proven ac¬ 
curate and satisfactory. Parker and Payne 1 describe a method, 
based on the well known insolubility of sulphates in absolute 
alcohol. They place 10 cc. of tanning liquor in a 100 cc. stop¬ 
pered cylinder, make to 100 cc. with absolute alcohol, filter, and 
determine sulphuric acid in the filtrate gravimetrically. The 
writer, a few years ago, gave this method a superficial trial, and 
had always considered it accurate; but of late some objections 
to it have been noticed, together with a general lack of knowledge 
of the existence of any such method. The only definite ob¬ 
jection noted, aside from the fact that the water of the tan 
liquor is introduced into the alcohol, is, that in one case a 
definite amount of normal sulphuric acid had been added to the 
liquor, and none found by this method. The first objection is 
negligible. In fact, absolute alcohol is not necessary. As to the 
latter objection, the point immediately suggested itself, that per¬ 
haps not enough acid had been added, and that it had all com¬ 
bined with the lime present, setting free the organic or weaker 
acid. Not being an adherent of the creed that “the pen is mightier 
1 Collegium , 1904, 96. 
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than the test tube” an attempt was made to show that the slightest 
amount of sulphuric acid added, in excess of the amount neces¬ 
sary to replace the combined organic acids, would appear by this 
method. 

Ten cc. of liquor were pipetted into a graduated, stoppered, 
cylinder, and made to 100 cc. with 95 per cent, alcohol, mixed 
thoroughly, and allowed to settle, when practical. The super¬ 
natant solution was then filtered, the first few cc. discarded 
and the sulphuric acid precipitated in the next 50 cc., heating on 
the water bath. The total calcium in the liquor was also de¬ 
termined and the amount of sulphuric acid necessary to combine 
with it calculated. No sulphates were found in the original 
liquors as no liquors from an “acid yard” were at hand. Normal 
sulphuric acid was added from a graduated pipette at the tem¬ 
perature at which it was standardized. The results appear in 


Table I. 


TABLE I. 




Grams 

Grams 

Unac¬ 

Grams H*S 0 4 calculated 

10 cc. 
solution 

asst 

h,so 4 

found 

counted 

for 

necessary to combine 
with Ca found present 

CaS 0 4 

None 

None 

— 

— 

CaS 0 4 

O.I 

0.096 

— 

— 

CaS 0 4 

0.1 

0.0112 

— 

-- 

5th layer 

None 

None 

— 

— 

5th layer 

0.105 

0.087 

0.018 

0.015 

5th layer 

O.OI 

None 

O.OI 

O.015 

4th layer 

0.0098 

0.0006 

0.0092 

0.009 

Tail rocker 

0.098 

0.075 

0.023 

0.027 

Tail rocker 

0.0098 

None 

0.0098 

O.027 


It will be seen that in the case of the tail rocker it is possible 
to add 0.5 cc. of normal acid without having any resulting free 
sulphuric in the liquor. 

The total acid, determined by the official method before and 
after adding an amount of sulphuric acid less than enough to 
show any free acid, increases about the amount to be expected. 

These notes are not offered as any original contribution to 
leather chemistry, but were undertaken in the course of regular 
work, as it was imperative to have an accurate method. The 
issue of Collegium, 1904, is out of print, so recourse to the 
original paper could not be had. It is probable that this ground 
has already been covered. The method is rather long to be 



672 


leather chemists association 


used in routine work where a number of determinations are to 
be made. Possibly a volumetric method can be devised for es¬ 
timation of sulphates in the filtrate, but we are advised by Sut¬ 
ton 2 that “the determination of sulphuric acid in most cases is 
more easily obtained by gravimetric than by volumetric meth¬ 
ods” and are then given many cases in which the latter are 
useful. 

This method can be applied to many solutions, particularly lac¬ 
tic acid. [The directions for this test given by Parker and Payne 
in the article referred to by Mr. Sprague ( Collegium, 1904, p. 
95) are as follows: 10 g. of a liquid extract or tan liquor, or 
5 g. of a finely powdered solid extract is placed in a 100 cc. 
stoppered cylinder, 90 cc. of absolute alcohol is added, and the 
whole well shaken. Filter through a dry filter, wash the residue 
with 90 per cent, alcohol and add the washings to the original 
filtrate, to which add 1 cc. cone. HC 1 and 2 or 3 cc. 10 per cent, 
solution BaCl a . Filter, wash and weigh in the usual manner.— 
Ed.] 


SALT STAINS. 

[We published in the November Journal a general report of 
the London Congress of the I. A. L. T. C., Sept., 1912. The 
following discussion on salt stains is reported more in detail than 
in the account published last month and is taken from the 
Leather Trades Review for Oct. 16, 1912.] 

Dr. Becker referred to the particular salt stains which he 
had discovered in his experiments. Those stains of various 
colors which have a destructive effect on pelt substance he con¬ 
sidered to be the most dangerous; they were undoubtedly due to 
bacterial action as proved by his investigations, which were 
based on bacteriological facts. He was convinced that he was 
working in the right direction to trace those stains, and said 
the science of bacteriology played a much greater part in their 
raw material than tanners realized. He had discovered orange, 
yellow, bluish green and brown color bacteria in stained hides, 
and noted that from French hides and skins the stains were 
1 Volumetric Analysis, Tenth Edition, p. 349. 
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nearly always of a brown coloration. That was undoubtedly due 
to the tar used for denaturing the salt; not only did tar produce 
these brown stains, but it was of no use as a disinfectant. He 
said he had examined all these various stains under the micro¬ 
scope, and had noticed crystals of salt on the surface of the 
stains, which in every case were underneath the crystals. The 
subject of salt stains had created a great deal of interest, and he 
was glad there were now so many investigators endeavoring to 
trace every possible source of origin. The value of hides and 
skins susceptible to damage in Germany alone during a year 
amounted to M.80,000,000, and Dr. Becker added that he would 
gladly undertake to guarantee that no damage ever appeared on 
German hides and skins through this defect. Continuing, Dr. 
Becker said he had been able to produce yellow, orange, orange 
brown, and even blue stains by means of pure bacteria cultures. 
He had isolated those bacteria, and been able to produce those 
stains on gelatin. He had also succeeded in producing similar 
stains on pelts by inoculation, but it was more difficult than pro¬ 
ducing the stains on the raw untreated skin. He found that certain 
yeasts and bacteria were the actual cause of the damage, while the 
influence of salt had the effect of favoring the production of 
those stains; in fact, up to 10 per cent, salt on the weight of the 
material treated, he had found that the stains were more pro¬ 
nounced as the strength of the salt was increased. Alkalies as¬ 
sisted in the formation of those bodies, and, as decomposition 
was always going on, it could be readily understood that alkalies 
would help to produce those stains. The temperature of the 
raw hide store was also an important matter, and to obtain 
the best results it should be about 77 0 Fahrenheit. Beyond 
that point the higher the temperature the more pronounced 
were the stains produced. Dr. Becker congratulated Dr. Abt 
on his work, and stated that he regarded his research useful 
in that it dealt chiefly with the chemical part of the question, 
which, however, he thought a secondary matter to the bacterio¬ 
logical. The sulphates referred to by Dr. Abt were present 
in all crude salts, and were bound to have an influence on the 
color of some of those stains which were produced. (Here 
Dr. Becker handed round for inspection several of the cultures 
of bacterial stains which he had produced on gelatine, and the 
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various cultures were examined with considerable interest). Hav¬ 
ing shown how the stains were produced, Dr. Becker said that 
the next problem was to discover methods of prevention. The 
principal method of sterilizing bacteria was by means of heat, 
but that would be quite impossible, of course, in the case of 
hides and skins. Another useful method was by freezing, and 
could be applied in many slaughter-houses. Organic acids had 
a certain future before them, but the great danger was that by 
using those acids (formic, &c.) considerable swelling of the 
hide took place, so that it would gradually absorb water, and 
the tanner might find himself in the position of paying 7^4d. 
per pound for water instead of for hide substance. Naph¬ 
thaline, borax and etheral oils were to be recommended, and 
he was of the opinion that mustard oil in water solution was 
one of the best methods of disinfection. An American tanner 
named Schmidt had recommended the use of zinc chloride. He 
congratulated the tanner on this good practical suggestion, but 
the chemical was not suitable in all cases. Sublimate was also 
useful, but rather too dangerous for workmen to handle. Sodium 
bichromate, copper salts and similar metallic compounds had 
been used, but the only advantages of such substances were that 
they caused no swelling of the hide. Salt, if properly prepared 
and properly used, could be made almost a perfect curing agent 
for hides, provided it contained a certain quantity of soda. When 
using more than the necessary quantity of salt, bacterial life was 
developed, but when the same salt was treated with 3 to 4 per 
cent, of calcined soda, bacterial growth was arrested. Another 
point to observe was that crystallized salt should not be used, as 
the danger of stains was considerably minimized by using powder 
salt. The latter, could also be used on the hair side as it would 
gradually disappear from the surface of the skin, but the cost 
would be greater to the tanner, although the skin would be 
better preserved. It was significant to find that certain stains on 
hides were more pronounced in some districts than in others, 
but after careful investigation he had established the fact that 
stains were both larger and more frequent on the hides from 
those slaughter-houses which were kept in a dirty condition, 
and where salt was used over and over again. Another frequent 
cause of stain was due to salting the hides immediately after tak- 
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ing them from the animal’s back. In every case they should 
be allowed to cool thoroughly before salting, otherwise the 
natural heat of the skin favored bacterial action. Dr. Becker 
insisted on cleanliness in slaughter-houses, because not only salt 
stains but dirt containing bacteria had a liquifying action on 
hide substance, the loss of which in addition to the danger of 
salt stains ought to be avoided. Fresh salt should be used in 
every case. The slaughter-man’s hands ought to be kept as clean 
as possible, the abattoirs should be constantly cleaned, while finally 
the cellar or department in which the skins and hides were 
stored should be kept cool. He had to admit that the presence 
of soda was attended with a little danger ; if used in the slight¬ 
est excess, or if allowed to remain on the hides it was liable to 
make loose leather. He would strongly recommend that all 
hides preserved by the soda-salt process be first softened in water 
for a short time. Dr. Becker said finally that the subject of 
salt stains ought to be taken up energetically, and with that ob¬ 
ject in view he favored the immediate appointment of a commis¬ 
sion to fully investigate the question. 

Dr. Abt said that in dealing with the question of salt stains 
the first thing to ascertain was the class to which they belonged. 
He was convinced that there were several classes of stains which 
were of quite distinct origin. He had discovered that one class 
of stains was caused by small grains of calcium sulphate in 
the salt used for preserving the hides. Those grains were of the 
size of about 1 to 3 mm., and easy to find in many salts. The 
first salts that he experimented with contained more than 4 per 
cent, of calcium sulphate. If the calcium sulphate were pres¬ 
ent only in its pure form it would not matter, because it would 
remain in hides and skins as a soluble salt; but it was found 
that calcium phosphate was formed, due to the action of sul¬ 
phate on the nucleic acid in the skin. The origin of the 
stains in that case was the small particles of calcium sulphate. 
Dr. Becker, on the other hand, had been successful in finding 
quite another class of stains, and he was confident that they 
were quite different in character to what he had found. What he 
had studied were skins with grey and sometimes marbled mark 
ings, and he found that these eventually turned black if they 
came into contact with iron sulphate. When washed with dilute 
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acid the color would gradually disappear. He had also found 
yellow and brown colored stains. When skins marked in that 
way were placed in tan liquors the color changed to dark brown, 
sometimes almost black. In those particular cases he felt sure 
the stains could not have been produced by bacteria. An¬ 
other point was the question of the loss of hide substance. He 
had made experiments in that direction, taking pieces of skins 
that were stained and some that were not stained, and had found 
no difference as regards loss of hide substance. He had tried to 
stain the microbes in the grain, but had never been successful. 
He was of opinion that if bacteria were found on the grain they 
would have passed through from the flesh side. He had not 
been able to cultivate bacteria on the grain. Calcium phosphate 
stains on hides were particularly shown in lime liquors, where 
the hides frequently turned black owing to the formation of 
iron sulphides. Sometimes stains were removed if the hides 
were treated with lactic acid. Skins which had been badly taken 
off, and those which had a lot of blood in them, were particularly 
liable to stains, but the main point was to know the special class 
of stains that were being dealt with, so that the necessary chemi¬ 
cal analysis could be made. If there was no calcium phosphate 
there was no need to look for that reaction. Dr. Abt said that 
it would be extremely useful if Dr. Becker could definitely as¬ 
certain the class of stains he had studied, as he thought that 
classification was a very important point. A case had come to 
his notice where a firm had had considerable trouble with salt 
stains until about two years ago, since when they have had no 
trouble at all in that direction. The firm was unable to state the 
exact reason for the change, but they attributed it to the 
mixing of two kinds of salt which they had used at different 
stores. The addition of soda would undoubtedly improve many 
kinds of salt for preserving hides. Dr. Abt thought that soda 
had not been sufficiently tested with salt containing a lot of 
sulphates. It was possible that soda had an antiseptic power and 
also acted as a dehydrating agent, but in actual practice some 
firms had made objections to the use of soda. 

Professor Procter said he would like to raise two points as 
an old tanner and chemist. He fully agreed with Dr. Abt that 
there were two or three classes of salt stains. When a tanner 
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he had used South American hides, and at that time what were 
known as salt stains were usually of a pale yellow color, hardly 
visible in the raw hides or skins, but which became darker in 
later processes. Chemical examination showed that in all those 
cases iron was present. In later processes these stains often 
disappeared, but not always. Another kind of marking to 
which he was accustomed was a marbling discoloration, and so 
far as could be ascertained in those days there was no bacterial 
destruction and no damage on the surface of the hide. What 
Dr. Becker understood by salt stains was quite another class, and 
required very careful examination. A tanner once consulted him 
about some kips that had been badly stained; not only was 
there trouble with the stains, but the liming was extremely slow 
and unsatisfactory. The stains were no doubt due to the kind 
of plaster—a salt earth—that was used in preserving Indian 
kips. That earth contained silicate of soda, sodium sulphate with 
small quantities of potassium carbonate, and traces of iron. Even 
these impurities would not have stained the leather, because the 
iron was in the form of an oxide, and therefore insoluble, but 
after the leather had been kept in a London warehouse or in a 
damp store-room the iron in the earth acted upon the hides and 
stained them. This was due to the effect of carbon dioxide 
and moisture, which converted the salts in the plaster into a 
soluble bicarbonate. The latter penetrated the fibers and caused 
bad stains. In regard to the question of using organic acids as 
antiseptics, he pointed out, in reply to Dr. Becker, that such 
acids swelled the hide, consequently the tanner would have to pay 
for extra weight if the acid were used alone. On the other 
hand, if the acid were used in conjunction with salt, as had been 
suggested in some processes, notably in the formic-mercury proc¬ 
ess, the hide was not finally swollen, but, on the contrary, de¬ 
hydrated, so that it would probably weigh less than in its original 
condition. In my article “Swelling of Acids” I took gelatine as 
a prototype, and experimented on a piece of gelatine which ab¬ 
sorbed 51 times its weight of water in hydrochloric acid. If 
this same piece of gelatine were put into a salt solution of some 
strength a strong dehydrating effect would be shown; in fact, 
the mass would be made perfectly hard and horny. Therefore, 
if a tanner preferred to have the skins preserved by the use of 
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formic acid, he should demand that salt be used afterwards, so 
that he would not have to pay for water. Organic acids could 
thus be used in such a way that there would be less water in the 
hide than when first removed from the abattoir. 

Dr. Lindenhayn said that conclusions ought not to be 
drawn up too quickly in this important matter of salt stains. 
Since Professor Becker had isolated a few bacteria it was more 
than likely that several other bacteria would eventually be found 
in hides cured in a different way to those that Dr. Becker had 
examined. 

Dr. Andreis then related an interesting practical experience. 
Some time ago he had several thousand hides to export to Eng¬ 
land, and they had to be cured according to the order of the Brit¬ 
ish Government. It occurred to him that instead of placing the 
hides in a brine pit, and then hanging them up to dry, there 
would be less likelihood of salt stains and other damage if he 
placed them over a specially constructed horse. By the latter 
method all the blood, dirt, and other impurities likely to set up 
bacterial action were drawn off, and the hides undoubtedly made 
very much more perfect leather. Unfortunately, the hide mer¬ 
chants lost about 20 per cent, weight as compared with 8-10 per 
cent, by the pit system, so that the method did not become popu¬ 
lar. He suggested that if alkalies were useful in conjunction 
with salt to prevent salt stains he would favor alkaline prepara¬ 
tions. 

Professor Baldracco referred to some research work he car¬ 
ried out some time ago. From these tests he was able to state 
that by the use of 1 per cent, of sodium fluoride on the weight of 
the salt used the danger of salt stains was entirely eliminated. 

Mr. C. E. Parker said he would like to say a word or two 
on behalf of the tanners present. Thanks were due to Dr. 
Becker and Dr. Abt for bringing up the subject in such an 
interesting way. The discussion has revealed a very difficult 
proposition. Professor Procter had said, when discussing the 
acidity of liquors, that it might not be an interesting subject to us 
as tanners. He thought that some of the tanners had learned what 
a difficult question the subject of salt stains was, and he said 
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they were prepared to wait until the matters had been studied 
further by chemists and something definite and practicable put 
lefore them. The danger in the past has been that many chem¬ 
ists had placed before practical men undigested scientific pro¬ 
posals which has not only caused loss to the tanner, but had also 
brought some discredit on the application of science to their 
trade. Speaking on behalf of the tanners, he said they all hoped 
that the chemists would arrive at a satisfactory settlement of the 
question of salt stains. 

Mr. J. T. Wood remarked that although the salt used for pre¬ 
serving hides and skins in England was practically pure and had 
not to be denatured for industrial purposes as in several Conti¬ 
nental countries, there were many cases of salt stains in this 
country. He thought that Dr. Becker and Dr. Abt were probably 
correct, and the action in both cases would appear to be similar, 
but no one appeared to know definitely what chemical reactions 
actually took place after the salting process. Dr. Abt had pointed 
Out that probably neither bacteria nor the products of bacteria 
had caused stains on the hides and skins he had examined, be¬ 
cause he had not found bacteria on the hair side of hides, and he 
failed to see how products of bacteria could reach the hair side. 
Mr. J. T. Wood pointed out that by the phenomena of osmosis 
it was not difficult for bacterial products to go through the 
hides to the grain or hair side. 

Mr. Seymour-Jones desired, as chairman of the International 
Commission for the Preservation, Cure, and Disinfection of Hides 
and Skins, to congratulate Professor Becker and Dr. Abt on the 
work they had done. He had frequently discussed the matter 
with Professor Procter during the last 25 years. He said that 
the damage caused by bacteria could be largely avoided by thor¬ 
oughly cleansing slaughter-houses, whitewashing the walls at 
regular intervals, but more particularly by disinfection of the 
hides. As a member of the Local Government Board in the 
county of Denbigh he had to see that these precautions were 
taken. One of the most prominent Governments in the world— 
he would not say which—intended to go very thoroughly into the 
scientific preservation and sterilization of hides and skins, and 
he thought they would take action from the results of their de- 
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liberations. The question largely resolved itself into a matter 
of purity of salt and the subsequent use of a suitable antiseptic. 
It must not be overlooked that bacteria played a big part in 
the question, and he hoped that a committee would be formed 
to further carry on the work of investigating the question of 
salt stains. 

Dr. Parker hoped that the work would be carried on until all 
possible causes of stains were discovered, and suitable preven¬ 
tives applied. 

Professor Becker, replying to numerous questions that had 
been raised, and to some inquiries that members had submitted 
to him on paper, said that the appearance of greenish stains 
he had referred to were due to a mixture of blue and yellow. 
The reason why stains were very frequent in wet-salted skins 
was that bacterial action was increased in dampness. Dr. 
Abt. had succeeded in producing another class of stains, and 
he thanked that gentleman for pointing them out. He was quite 
certain of the stains he had investigated, however, as he had 
been able to produce them both on pelt and on gelatine. He 
had not succeeded in finding any other stains than those he had 
already referred to, although he had examined both German and 
French skins. He said that bacteria were even more inter¬ 
national in character than people. He had been unable to pro¬ 
duce the stains with gypsum. The iron stains were due to bac¬ 
terial action on the blood which contained iron. In certain 
bacterial action iron was transformed so as to give iron stains 
which were different to the salt stains he had tested. As regards 
sodium fluoride, he was well acquainted with that preservative, 
the action of which proved that the real cause of salt stains was 
bacterial activity. He thought it would be an excellent plan if 
tanners would test the soda-salt preparation and give some in¬ 
formation of their practical experiences with this mixture. If 
they found the test satisfactory they could demand that soda- 
salt be used. He did not altogether agree with the method 
of curing suggested by Mr. Andreis, and there were several 
other points he would like to have referred to if time had per¬ 
mitted. 
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TANNING SCHOOL AT BARCELONA. 

The ancient city of Barcelona, near the northern extremity 
of the Mediterranean coast of Spain, has long been an im¬ 
portant industrial center. In a recent number of Le Cuir is a 
brief note recording the establishment at the Industrial Univer¬ 
sity of Barcelona of a school of tanning under the direction of 
Doctor Ettore Giusiana, who will be professor of the chemical 
technology of tannage at the University. The new school is 
under the auspices of the Spanish government. An experimental 
tannery equipped with the most modern machinery and ap¬ 
pliances is being provided, and students will have at their dis¬ 
posal the great laboratories of the University. The high reputa¬ 
tion of the director is a happy augury for the success of the 
new school. 


ABSTRACTS. 

Study of Some Tanning Materials of Belgian Congo. A. Pirlot. Bourse 
aux Cuirs de Liege , through Le Marche des Cuirs , Vol. 24, 191*1 pp. 480 
and 501. The work outlined was done by Messrs. Nihoul and Sody at 
the Liege Tanning School. 

Tcrminalia Catappa . —The bark of this tree is from 4 to 5 mm. (0.16 
to 0.2 inch) thick. By the filter-bell method, this bark shows a tannin 
content of 24.4 per cent., non-tans 4.8 per cent., moisture 13.8 per cent. 
The liquor, tested by the Lovibond tintometer showed 3.9 red and 8.7 
yellow. With ferric alum, a blue-black color is obtained, and with 
bromine water a brown precipitate. The tannin, therefore, belongs to 
the catechol class. Stiasny’s formaldehyde-hydrochloric acid test con¬ 
firms this classification. A color test on goatskin gave reddish leather. 
Decolorization was attempted by boiling with malt, but although filtration 
was rendered easier, the color was redder than at first. A second attempt 
employed aluminum sulphate and sodium bisulphite. The aluminum 
hydroxide produced by the reaction helped the filtration. The liquor 
before treatment showed tannin 24.3 per cent., non-tans 4.7 per cent;, 
after treatment, tannin 22.3 per cent., non-tans (yellow) 10.8 per cent. 
Tintometer test showed 2.5 red arid 6.1 yellow. Color test on goatskin 
did not show the reddish tint before observed. 

Bempama Bark . —By the filter-bell method this material gave 11.6 per 
cent, moisture, 12.8 per cent, tannin and 3.7 per cent, non-tans. Tintome¬ 
ter test showed 5.8 red, 15.3 yellow. The bark is easily extracted and 
the infusion easily filtered. L. B. 
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A New Process of Liming. E. Guisjana. he Cuir, V, 639, Oct. 1, 1912* 
The method is adapted for hides intended for chrome tannage, possessing 
the advantage that the unhairing may be accomplished without swelling, 
which is an injury to skins having a fine uniform grain. A paste of 
sulphide of sodium applied to the grain splits into sodium hydroxide 
and sodium hydrosulphide, according to the equation Na 5 S 4 -H 2 0 =Na 0 H 
-f-NaHS. The hydroxide swells the skin and the hydrosulphide unhairs 
it. Sodium chloride will prevent swelling, and will do it the better if 
produced in the reaction. Dr. Guisiana has devised a depilatory consist¬ 
ing of sodium sulphide and calcium chloride in the proportions necessary 
to fulfil the following equation, 2NajS+2H 2 0-|-2CaCk= 3 4NaCl-}-Ca(0H)2 
-j-Ca(HS) 2 . This liquid unhairs without swelling. If swelling is desired, 
it may be obtained by diminishing the proportion of calcium chloride. 
Good results are obtained by substituting for calcium chloride the chloride 
of ammonia, magnesia or barium, the reactions being precisely similar 
to that in the case of calcium chloride. The ammonia and magnesia 
mixtures give a very soft fine grain. Commercial sodium sulphide is 
60-65 per cent. pure. In the following formulas the commercial sulphide 
is meant. 


For 100 lb*, 
green hide 

Water . 92 gallons 

Sodium sulphide . 3 pounds 

Calcium chloride cryst. 5.22 pounds 

or Magnesium chloride cryst. .. 4.83 pounds 

or Ammonium chloride cryst... 1.26 pounds 
or Barium chloride cryst. 5.89 pounds 


For 100 lbs. 
dry hide 

120 gallons 
5 pounds 
8.7 pounds 
8.05 pounds 
2.10 pounds 
9.65 pounds 


Such a bath may be used a second time, adding half the quantity of 
each material at first used. L. B. 


The Decolorization of Tanning Extracts by Means of Metallic Resinates. 

E. Guisiana. Le Cuir, V, 611, Sept. 15, I9 1 *- Colored metallic resinates 
soluble in benzine, etc., are used to dye, and at the same time render 
impermeable, leather, silk and fabrics. They are easily prepared by color¬ 
ing resin soaps with aniline dyes resistant to the action of acids and 
alkalies, and then precipitating these soap solutions with metallic salts. 
The resin soap is prepared by boiling rosin with sodium carbonate in 
the proportions indicated by the equation C«H« 2 0 5 -l-Na 2 C03= :: C44H« 2 0sNaa 
_|_C 0 2 - 1 -H 3 0 . One hundred pounds of rosin require from 15 to 18 pounds 
of dry sodium carbonate. These are boiled in plenty of water for 3 or 4 
hours. The aniline color desired is then added and the solution pre¬ 
cipitated with a salt of barium, zinc or aluminum. The precipitate carry¬ 
ing down the color is received on a cloth filter, washed with hot water, 
dried and dissolved in benzine, or in a solution of rubber in benzine. 
Dr. Guisiana applies this process to the clarification of tanning extracts 
as follows: To a liquor of 3 to 4° Be^ of chestnut, mangrove or spruce, 
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an amount of rosin soap is added equivalent to 5 grams of rosin per liter 
of liquor. On heating to 8o° C. a persistent cloudiness is observed. Mix 
well and add a metallic salt, c.g., zinc sulphate, slightly acidulated with 
lactic or acetic acid. A precipitate forms which may be separated by 
filtration, after which the decolorized liquid may be concentrated. The 
quantity of zinc sulphate added is from 0.8 to 1 gram per liter. The 
decolorization is very marked. Dr. Guisiana has not determined the loss 
of tannin, but believes it to be very small. He invites those interested 
to experiment with the method. L. B. 

Lactic Acid for Drenching. Hide and Leather. In using lactic acid in 
the drum for bating sheepskins, sufficient water must be carried or the 
stock will take on a brownish hue. This is not detrimental if a wool- 
puller is a tanner, but if he sells his skins in the pickle they look bad. 
Lactic acid, used as it should be, takes the place of the bran drench on 
most classes of stock, and is always under control. Lactic acid should 
be free from iron and a sulphuric acid, as such substances are very injuri¬ 
ous to green hide. 

Sugars are contained in many vegetable products, and, through the 
process of fermentation, lactic acid is developed. Years ago, the old-time 
tanner knew that his first liquors must be a little sour or his green hides 
would not plump. It was lactic and acetic acid developed by fermentation 
of the non-tans of the hemlock bark that plumped the hide. 

To-day, extracts are mostly used for tanning and it is necessary to add 
a certain amount of commercial acid to sour the first liquors. It was the 
fermentation of the bran drench that brought out this lactic acid that 
killed the lime. In this bran drench there was a bacterial action as well 
as chemical. 

In using lactic acid alone no bacterial action takes place; therefore, 
if a tanner is looking for weight in his leather, lactic acid without any 
bacterial action is needed. Lactic acid may be used in pits for skins 
the same way as bran, but there will be no rising of the skins, conse¬ 
quently the skins must be moved or colored patches will show and the 
skins will not be evenly drenched. 

Notes on Goatskin Leather. S. & L. Ref>., Nov. 7, 1912. There are 
several ways to unhair goatskins. They can be unhaired by being limed 
in clean white limes or in limes containing either red arsenic or sulphide 
of sodium, and they can be painted with a mixture of lime and arsenic, 
unhaired and then limed in a paddle wheel in a lime containing some red 
arsenic. In the last named process the skins are soaked until they are 
soft and are then washed and placed over horses to drain over night. 
Some sulphide of sodium or caustic potash should be added to the water 
in which they are soaked to hasten the softening and freshing of the 
grain. Two or three days before it is used a mixture of lime and red 
arsenic should be prepared with which to paint the skins. 
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Prepare the mixture as follows: Mix in a suitable tub or vat one 
hundred pounds of lime and six pounds of red arsenic. Pour on suffi¬ 
cient hot water to thoroughly slake the lime and make a paste of the 
consistency of paint. The mixture should be thoroughly stirred and 
allowed to age before it is used. The skins are spread upon a table one 
at a time and are painted upon the flesh with a thick mixture of paint 
and arsenic, folded down the center and placed in a vat until the vat is 
about two-thirds full. The skins should be weighted down with boards 
and stones; and the vat should be filled with water. At the end of 
five days, and not infrequently four days, the hair can be easily removed 
and the skins placed in lime in a paddle wheel for further liming. All 
short hairs that may be found on the skins should be carefully removed. 

The lime solution for the vat is prepared by slaking twelve pounds of 
lime and four pounds of red arsenic for one hundred pounds of skins, 
using one-half of the mixture at first and adding the rest the next day. 
After three or four days the skins are removed from the lime, washed 
and fleshed. When they have been fleshed they are washed in warm 
water for a few minutes and are then placed in the bate. The most 
satisfactory process of bating goatskins is by using a bacterial bate. 
There are good bates on the market that are cleaner and safer than dog 
excrement, which is an effective bate but disagreeable to handle. The 
skins should be bated until they are soft and silky, then removed from 
the bate and scudded, and then washed again in’ warm water containing a 
small quantity of boric acid. The next operation is pickling, which can 
be done with sulphuric acid and salt or with formic acid and salt. 

The latter process has some advantages over the former. Pickling is 
done most expeditiously in a drum, the skins being drummed in the 
solution of salt for a few minutes and the acid being then added. From 
the pickling drum the skins are drained a few hours and are then passed 
into the first bath of the chrome process, which may consist of bichro¬ 
mate of soda and muriatic acid or of chromic acid and dissolved in water. 
The two-bath process is so well known that it is not necessary to describe 
it in this article. When the skins are thoroughly leathered they should 
be placed smoothly over horses and allowed to press and drain for a few 
days. It is not good practice to wash them as soon as they are tanned. 
At the end of three or four days, wash the leather in hot water in a 
drum or twister, drain and then shave it to uniform thickness, then 
neutralize the remaining acid by washing in warm water containing one 
pound of sodium phosphate for one hundred pounds of leather and then 
again washing in warm water in the wash wheel. The next process is 
coloring. If the leather is to be dyed black good results can be obtained 
by using logwood and titanium potassium oxalate or logwood as a bottom 
color and topping with direct chrome black. There are excellent dyes 
obtainable at the present time that produce fast shades that are richer 
and deeper than the dyes formerly in use. They are generally applied 
upon a tannin mordant. An excellent fat liquor is made of neatsfoot 
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oil and egg yolk added to the waste dye bath. When the fat-liquoring 
is completed the skins should be dipped into hot water to remove surface 
grease, drained over night and then set out on the machine and receive 
a coat of glycerine and water followed by an application of oil, either 
sperm or neatsfoot, and then hung over poles to dry. When dry the 
leather should be left in a clean, dry room for some time before it is 
finished. 

Dull finished leather is usually given more oil than glazed in order to 
give the grain the soft, silky feel. If a dry feel is wanted the leather is 
given a lighter coat of oil, some tanners using a special kid finishing 
or mineral oil for the purpose. To remove the grease from the grain 
before applying the seasoning for glazed finish, use either benzine or a 
solution of lactic acid and water. Rubbing the grain with a .sponge or 
a rag dipped in benzine is a good way to rid it of surface grease. The 
writer considers it of help to tack the skins after the last staking and 
while still damp upon boards to make them flat for finishing. After 
the last glazing, some finishers apply a light coat of finishing oil to the 
glazed surface to preserve the finish and make it more waterproof. 

In every stage of the process of tanning goatskins care must be taken 
to get a smooth grain and to avoid the use of anything that will make the 
grain coarse or rough before it enters the first chrome bath. The use 
of a small quantity of caustic potash in the soaks, painting with lime 
and red arsenic as described and then liming for a few days, bating with 
bacterial bate and tanning with the two-bath process are some of the 
secrets of making fine, high-grade and salable dull or glazed goat leather. 

How to Tan Goatskins by the Two-Bath Chrome Process. S. & L. Rep., 
Nov. 7, 191a* Good chrome leather can be made by using chromic acid 
in the first bath of the two-bath process instead of bichromate of potash 
and acid. This part of the process is best carried out in a drum in the 
following manner: Weigh the previously pickled skins and for each 
hundred pounds of them use four pounds of chromic acid and five pounds 
of salt and fifteen gallons of water. Dissolve the acid and salt in a few 
gallons of the water and add the solution to the rest of the water and 
drum the skins in the liquor four hours, then place them smoothly over 
horses until the next morning, taking pains to cover them so that no 
parts will be exposed to the light. The next day strike the skins out on 
the machine and put them into the second bath. 

When bichromate of soda or bichromate of potash is used the usual 
formula is six pounds of the chemical and three pounds of muriatic acid 
for one hundred pounds of skins. If a drum is used fifteen gallons of 
water are used for one hundred pounds of skins; when a paddle is 
employed sixty gallons of water are required. It is immaterial whether 
bichromate of potash or of soda is used; the results are the same. The 
bichromate of potash or soda is dissolved in boiling water and the solu¬ 
tion is poured into the water in the reel, the acid is then added and the 
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bath allowed to stand a few hours before the skins are put into it and 
then stirred well before the process is begun. The stock should be 
paddled in the liquor several hours and then left in over night, stirred 
up well in the morning, taken out and struck out. 

The second bath may consist of either bisulphite of soda or hyposul¬ 
phite of soda and muriatic acid, with the advantages in favor of the 
former as it costs less and there is no sulphur formed in the liquor. It 
is advisable to use more hypo or bisulphite than the skins require since 
they absorb only as much as they require and it is better to have an 
excess rather than a deficiency. Fifteen pounds of hypo or bisulphite 
and six pounds of muriatic acid produce good results in the second bath. 
The soda is dissolved in a tub and added to the water in the vat, two 
pounds of acid are added, the liquor stirred for a few minutes and the 
skins thrown in. 

After the skins have been paddled for ten minutes two pounds more of 
the acid are added and one hour later the third portion of two pounds 
is added after dilution and the paddling is continued for three hours or 
until the yellow color has entirely disappeared from the center of the 
thickest skins and the goods are a uniform green color throughout. It 
is very important that the reduction is thorough and for this reason it 
is advisable to leave the skins in the bath over nigty: and then to paddle 
them one-half hour the next morning. It is also beneficial to the quality 
of the finished leirher to keep the leather horsed up a day or two before 
washing, shaving and neutralizing it. It is important that the acid that 
is used be of uniform strength, which should not be less than 20° Baume. 
Such impurities that are found in the acid are of no consequence to the 
tanner. The carboys should be kept securely closed so that none of the 
gas can escape. Sulphite of soda is used by some tanners to reduce the 
amount of sulphur developed in the second bath, while others use no 
hypo at all, employing bisulphite of soda instead with equally good results 
without the obnoxious sulphur. 

To prepare the leather for shaving, wash it in hot water in a drum, 
giving it two changes of water and washing it at least one hour. After 
the leather has been washed it should be drained, shaved and then 
neutralized with washing soda and chloride of ammonia in warm water. 
For each hundred pounds of leather dissolve two pounds of washing 
soda and two pounds of chloride of ammonia in warm water and add 
the solution to the water in which the skins are to be washed. Wash 
the leather in this water for ten minutes, then run off the water and 
add fresh containing like the first two pounds of washing soda and 
two pounds of chloride of ammonia. Washing fifteen minutes longer 
thoroughly neutralizes the leather so that it can be colored, fat-liquored 
and finished with no danger of spewing. Before proceeding to tan the 
skins after they have been puered and washed, pickle them with four 
pounds of sulphite of alumina and six pounds of salt for each one hun¬ 
dred pounds of skins; ten or twelve gallons of water being used and the 
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process performed by running the skins in a drum for one hour. Pick¬ 
ling helps to make the soft, fine grain that is required on goatskin 
leather at present. The common pickle of sulphuric acid and salt also 
can be used, also formic acid and salt. The above described process of 
tanning produces leather that can be colored, fat-liquored and finished 
into good, salable stock, provided the skins have been limed and puered 
properly in the beamhouse. 

The Purification of Tannery Effluents. Louis Meunier. Collegium, 
X 9 I2 » p. 268, through Leather Trades Review, Oct. 16, 1912. Different 
methods which have been used in the disposal of general city sewage 
are discussed. In approaching the problem of tannery effluents, the 
author proposes several preliminary questions, and concludes, (1) that 
purification is not necessary where the effluent is discharged into munici¬ 
pal sewers, or into large rivers; (2) if the volume of the stream receiving 
the effluent is about 5° times greater than the volume of effluent, partial 
purification is sufficient; (3) where complete purification is necessary 
the spreading or irrigation system or bacterial beds must be resorted to. 
Which method shall be used in the last case depends on the situation 
of the works. Detailed studies of the effluent from one small sole leather 
tannery and its effect on the stream into which it flows, are given. Prof. 
Meunier concludes that it is advantageous to mix the various residues 
after the solid matters have settled out. 

Leather for Bookbinding. S. & L. Rep., Nov. 7, 191a. Among the many 
tannages that are suitable for shoe and fancy leather there are only two 
or three that can be used in making leather for the purpose of binding 
books. Pure sumac and pure oak bark are the most suitable and least 
injurious to the finished leather. The use of acids in any stage of the 
process is dangerous as it tends to weaken the fibers. 

The leather must be tanned without acid and it must be firm and dry 
and have a natural smooth grain, except morocco which has a pebbled 
grain. The leather must be tanned in such a way that it will have a 
clear, light-colored grain that will not require bleaching, since bleaching 
invariably injures the fibers. If the leather is to be colored, only such 
dyes that do not require acid for their development can be used. Aniline 
dyes can be used but they must be used without sulphuric acid. 

When the desired shade can be secured by using dye-woods they should 
be used in preference to aniline dyes. Chrome tanned leather is not con¬ 
sidered suitable for book-binding although when tanned without acid 
and finished dry and firm such leather has great durability, and, it would 
seem, is more suitable than vegetable tanned leather. Quebracho, myro- 
balans, chestnut, etc., are not considered as good as the pure oak and 
sumac tannage. The color need not penetrate through the leather but 
should be fairly uniform upon the surface. The most durable leather 
is that tanned with oak or sumac, dyed with dyewoods or non-acid 
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aniline dye and finished without grease and with a natural smooth grain. 
Leather with an artificial grain is quite unsuitable. 

If undyed leather is wanted a good color is obtained by tanning in 
clean liquors; there are also dyes that can be used that improve the 
natural color of the tannage without injury to the strength or durability. 
One process of dyeing the leather a dark tan consists in drumming it in 
a solution of fustic extract, red shade, thirty minutes, then pouring into 
the drum a solution of titanic salts and drumming the leather fifteen 
minutes longer, washing and finishing it. Russet sheepskins for book¬ 
binding must be free from the natural grease and acid and have a good 
color and fine, smooth grain. Calfskins tanned with oak make splendid 
bookbinding leather, that can be easily colored any desired shade. Such 
leather is more durable than sheep leather and presents a richer appear¬ 
ance. 

Fundamental Rules of Practice. II. Vegetable Tanning Liquors. L. 

Manstetten. Ledertechnische Rundschau , IV, pp. 298-300 and 321-25. 
(Previous instalments abstracted in Vols. V and VI, J.A.L.C.A.) The 
make-up of liquors is one of the most important problems in modem 
tanning. The tanning value of a material depends on the amount of 
tannin present and on its character, on the influence of non-tans present, 
and on the behavior of the tannin during leaching and in the yard. About 
30 pounds of tan are contained in 300 pounds of pine bark or in 100 
pounds of mimosa. Assuming that 20 per cent, of the pine is leached 
out, and 40 per cent, of the mimosa, 240 pounds of pine bark remain and 
60 pounds of mimosa. If 3 per cent, of tannin remains in each after 
leaching there is a loss of 7.2 pounds in the pine and 1.8 pounds in the 
mimosa. Taking the average prices of these materials, this loss amounts 
to 50 cents on 300 pounds of pine bark and 13 cents on 100 pounds of 
mimosa. Thus the price per tannin unit shown by analysis to be in the 
raw material does not alone show how much a unit of tannin in the 
liquor will cost. Eitner ( Gerber , 1907) has shown that old pine bark 
contains a larger proportion of difficultly soluble tannin, which will be 
deposited in cold liquors. This source of loss must be reckoned with. 
Paessler and Veil ( Gerber-Zeitung, 1908) showed that the best utiliza¬ 
tion of tannin is realized in general in weaker liquors, although in some 
conditions stronger ones are equally advantageous. It is better in using 
extract to dissolve in warm water. The tanner can use untreated que¬ 
bracho to better advantage than the more costly treated extracts if he 
knows how to make the insolubles available. This may be done by proper 
treatment in dissolving, or by using warm liquors. Some liquors suffer 
loss of tannin on standing. Myrobalan liquors have been known to lose 
as much as 30 per cent, of their tannin in 15 days. Divi divi and knoppem 
also suffer serious loss. Materials which settle from valonia, myrobalans 
and divi divi liquors are desirable in the case of some leathers. If the 
leather is to be dyed, however, such bloom deposits must be removed, 
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or irregular color will result. Eitner ( Gerber , 1907) published observa¬ 
tions on the colors imparted to leather by different tanning materials, and 
the changes which these colors undergo by exposure to light. More 
important than the color produced by a tanning liquor is its actual tan¬ 
ning effect. In order to arrive at an opinion on this point, the tanner 
must know the composition of the liquor and the kind of effects pro¬ 
duced by each component. Materials present in a liquor are usually 
classed in the three groups, tannin, acid, non-tans. The last may be 
divided into sugars and other things. From the fermentation of the 
sugars come the so-called natural acids of the liquors. The tanning 
effect of a liquor depends on three things, (1) the kind of tannin present, 
and the kinds of acids; (2) the percentage of tannin and of acid, and 
the ratio of these to each other; (3) the proportion of both these quan¬ 
tities to the quantity of non-tans. A liquor having much tannin and 
little non-tan tans more strongly and is less suitable for the early stages 
than one with the same amount of tannin and a larger proportion of 
non-tans. In general, a large proportion of non-tans causes slower 
tannage and softer leather. If the earlier liquors exert too vigorous a 
plumping effect, salt may be added to check it. The question how to- 
prepare a liquor suitable for a given purpose is not easy to answer. 
Experiment and observation are the only safe guides. The practical 
value of the barkometer is often overestimated, and that of chemical 
examination underestimated. The barkometer gives no dependable 
information unless the components of the liquor are known. A fresh 
liquor of 6° Be. may have an even greater tannin content than an old 
drum liquor of 8° or io°, because of the accumulation of non-tans in the 
used liquor. If the proportion of tannin to non-tans in the extract or 
other material from which the liquor was made be known, the specific 
gravity of the fresh liquor may be used to calculate its tan content. 
Details are given in regard to the preparation of blended liquors to con¬ 
tain various proportions of tan, non-tan and acid or acid-forming sugars. 
The disadvantage, for most purposes, of running spent liquors back ove.* 
the leaches, is emphasized. When a liquor of 1.5° Be. is thrown away 
as used up, it would appear to contain no available tannin, and analysis, 
would show almost none, yet such a liquor may be well adapted for the 
first stages of tannage, which really involve mainly surface effects. The 
writer strongly recommends the method of tannage in which the liquors- 
work down as the hides pass up, thus automatically adapting themselves, 
to each step of the tannage if they have been properly prepared in the 
first place, and are run away at the end of the series. Drum-tannage or 
other method which cannot conveniently use such a series of liquors 
presents serious difficulties because of accumulation of non-tans due to 
strengthening of the liquors. L. B. 

The Tanning Experts of To-day. Gerber , No. 912, Sept., 1912. Iil 

former times leather experts wandered from tannery to tannery with. 
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patents, advice, etc., and offered them for certain remunerations; these 
were men who previously had themselves been manufacturers but had 
become financially embarrassed. Others in this business were tanners 
who wandered about among different tanneries and who were believed 
to have learned something here and there; others still were swindlers 
who defrauded wherever they could and who obtained their knowledge 
from receipt books, etc. While the early tanners were especially con¬ 
servative yet, if approached in the right way, they could be induced to 
try new methods. However, though many of the new changes suggested 
by these men were rejected, several serviceable things remained which 
were, in reality, changes for the better. Through the failure, too, of manv 
new methods prejudice against radical changes increased and. curious to 
relate, this prejudice remains only toward progressiveness. The class 
of experts during the present day have assumed a modern form which 
must be reckoned with since too much importance is attached to them. 
At the present day in place of the visits of these wanderers, the tanner 
is assailed with all kinds of circulars from people who profess to be 
doctors or professors of tanning. There are now so many of these self- 
styled experts that steps should be taken for protection from them 
because, while a few are of benefit to the tanner, many more are a posi¬ 
tive injury. It is suggested that a commission be appointed to consider 
the processes offered and that the results of experiments be made known. 
Data could thus be gathered together at some central location and given 
out upon inquiry. At first it was the extract tanning expert and then 
the drum tanner who found a rich field among the many who turned to 
these methods. The repugnance of many tanners to innovations has 
been due to the fact that those demonstrating the new methods have 
little practical experience and might do serious injury to stock. On this 
weakness of the tanner the modern tanning doctor, engineer or chemist 
has built up the right to exist. The idea of entrusting the trial of a 
new method to one who is thoroughly acquainted with it is far more 
reasonable than for the tanner to leave the same to those who have not 
practical experience. Much will depend in any case on the quality of the 
instructor chosen. The great opportunity for the activity of experts of 
this kind arose when the new extract and drum tannages came into vogue. 
In the earlier years these men were largely tanners, foremen, workmen 
or pretenders who obtained their knowledge from practical experience, 
from reading and from experiments which they had tried or seen tried 
by others. By the success of these experiments accomplished at the cost 
of others the expert plays a winning game. Some of these experts gain 
admittance to works for the sake of spying, either being hired by others 
or trying to obtain something for their own utilization. Others in this 
line travel between Europe and America and sell on one side the things 
they have learned on the other. The one great field for tanning experts 
is tanning for weight. Inventors of such processes generally produce 
their own materials and send cut instructors who teach the correct use 
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of them. Similar to these weight experts there are numerous specialists 
who give instructions in the manufacture of certain specialties, such as 
the production of old and new kinds of varnished, colored or ornamental 
leathers. From the large number of experts in various lines, it can be 
seen that it is very difficult to make sure that one is selecting the right 
man for special work. For this reason the above-mentioned information 
bureau could be made of inestimable value and through it, no doubt, 
many questions of great importance to the leather industry would be 
introduced. L. A. C. 

Caesalpinia digyna as a Tanning Material. Bull. Imp. Inst., through 
Leather World. The pods of Caesalpinia digyna are called Teri and come 
from Burma. Other species of Caesalpinia furnish the well-known algaro- 
billa and divi-divi. Good specimens of teri contain from 45 to 60 per 
cent, tannin (dry basis). The present supply is very small. In order to 
render this excellent material available, it would have to be cultivated 
on a large scale. 

Tannin from Chinese Gall Nuts. K. Feist and Heinrich Haun. Chem.- 
Ztg., 1912 [36], 1201-2. Most authorities regard tannin as digallic acid 
and attribute the occasional glucose content to impurity No distinction 
has been made so far between the tannin from Tu r kish and Chinese 
gall nuts but since 1880 the latter source has contributed to the market. 
One of the authors (Feist) examined Turkish gall nuts in 1908 (abstr. 
this Journal,, 1909 (IV) 63) and found in these and the tannins prepared 
therefrom, a ciystalline substance, glucogal.ic acid which could be split 
into one molecule each of glucose and gallic acid. After freeing the 
tanning from glucogallic acid it still yielded glucose. Chinese gall nuts 
subjected to a similar extraction gave gallic acid but no glucotannic acid. 
The tannin was then prepared in the same way as that from Turkish galls 
and subjects to hydrolysis by boiling with dilute HjSCh. The product 
was extracted with ether and the ether-freed residue again boiled and 
re-extracted and so on. After 14 such operations the ether extract 
yielded 93.5 per cent, gallic acid (tannin = 100) and the aqueous resi¬ 
due after treatment with basic lead acetate yielded 5.6 per cent, glu¬ 
cose. Strict quantitative results cannot be expected since a small amount 
escapes hydrolysis and is ppt. by the lead solution, some carbonization 
results and finally glucose is partly destroyed during the protracted boil¬ 
ing. The authors have found the loss of glucose during hydrolysis of 
tannin to be over 20 per cent, in some experiments. The optical rota¬ 
tion measurements are cited in detail for various preparations from the 
two varieties of gall nuts but the results were found variable and ir¬ 
regular and no conclusions arc drawn. Investigations are in progress 
upon the methylation products of the two tannins as well as of gluco¬ 
tannic acid. W. J. K. 
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Dyeing Calf Skins. Ledertcchn. Rundschau., 1912, 289-90. Like silk 
among textiles, calf is easiest dyed among the leathers. It is import- 
ant to carefully prepare the skins before dyeing. They are first softened 
in lukewarm water, then stamped for one hour in a wooden vessel with 
a wooden beetle, next agitated with water of 40° C., drained, stamped 
another hour and rinsed. When finished, they should feel slimy to the 
touch. On a larger scale the drum is used. 

Before dyeing, the skins are spread in pairs (made up of equal sizes) 
flesh to flesh upon a zinc or glass table in order to smooth the folds and 
save dye by protecting the flesh. For light brilliant colors, potass, 
chromate is the best mordant, 10-20 grms. to each skin. Alum is al $r> 
used and is generally not very satisfactory. After agitation in the 
mordant bath for 10 min., the skins go into the second bath containing 
a portion of the dye and are finally dipped into the third bath of full 
strength dye. Acetate of iron is used as the mordant for middle colors 
and nitrate or sulphate for dark tones. Lime in the water is injurious, 
and should first be neutralized with acetic acid. The iron solution 
should be diluted to io° B. since the concentrated solution of com¬ 
merce 30° B.) would darken the hue too rapidly and unevenly. Rins¬ 
ing in cold water should not follow the iron bath, or the skins become 
hard. 

These directions are only for basic dyes and not suited for acid colors. 
In mixing dyes, only those of the same class should be combined, al¬ 
though a basic dye in a separate bath may follow an acid dye. 

W. J. K. 

Vache Leather Tannage (by a “tanner”). Lederiechn . Rundschau. + 
1912, 313-7. Although this manufacture seems simple, it demands full 
technical skill and the product must satisfy a mass of requirements. 
The first foundation is a good watering; failing, the leather is spotted 
and dead. Salt hides require 2-3 days; 6 hours in the first water, then 
12, 12 and 12-24 hours, draining well at each transfer, best on inclined 
horses. Dried hides require longer soaking. Old water is often pre¬ 
ferred and may be used according to the season if not too foul. Fresh 
river water is, however, better. The drum has its advantages and with 
proper judgment, alkali can be sometimes used. 

Good rendement and retention of hide substance depend upon rapidity 
in liming as well as soaking; fresh lime, sharpened with sod. sul¬ 
phide, permits this. It is best to begin with a used lime from the pre¬ 
ceding lot and transfer thence to a fresh sharpened lime which is bet¬ 
tered the second day; the liming is complete in 4-5 days. The hides: 
are unhaired in warm water and then left for 2 days in a weak bath 
of pure lime in order to swell for tannage. The deliming with lactic acicf 
is carried out fastest in the drum. A temperature of 22 0 C. should not 
be exceeded in liming. 
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The preparation for pit tannage is in the handler vats and here the 
constant renewal and revival of the liquors is essential and the formation 
of acid and the consequent decomposition of tannin must be avoided 
as much as possible. The so-called tanning acid, a secondary product 
from the carbohydrates accompanying the tannins, no wise promotes 
tannage or a healthy permanent swelling. The hide has previously been 
sufficiently swelled and only needs filling directly with tannin. The 
liquors used for pit tannage should contain but moderate amounts of 
sugar-containing tan stuffs, like myrabolans and be so adjusted that the 
real tanning substances preponderate. A used liquor drawn from the 
“Versenks” or lay-aways as well as from the corresponding spent barks 
should not be used again in the vats or pits before being refreshed and 
filtered through new bark in suitable extractors or leaches. This removes 
the injurious bacteria as well as strengthens the liquor. Returning to the 
handlers, it is not sufficient to forward the hides progressively through 
weak to strong liquors, but each vat should receive a daily addition of 
fresh liquor, the process beginning with i° B. and ending after about 
8 days with 3-4 0 B. in the last vat. The addition of extra acid to the 
vats is an error; a corresponding amount of useful, diffusible tannin 
is destroyed and that remaining is precipitated around the fibers, pro¬ 
ducing brittle leather. Falling down of the hide in the vats is de¬ 
cidedly to be avoided and cannot happen if the rules given are followed. 

From the vats the hides go to the “Versenks” in liquors of y/2 to 
4° B.; dusting mixtures, 5 parts quebracho and pine, 4 parts oak and 
myrabolans. The time for the first “Versenk” is about 3 weeks, for 
the second 4 weeks. For this, a liquor of 4-4V2 0 B. is used and a greater 
proposition of quebracho and oak. The tannage is finished in a lay-away 
with oak and a little valonea. Often the tanning is completed with 
special extracts in the drum. 

- This leads to the discussion of drum tannage proper; a rapid process, 
turthered by the use of strong liquors, high temperature and agitation. 
The hide fiber does not suffer in this accelerated process if the established 
rules be adhered to. The liquor required for complete tannage is not 
placed in the drum at once but in at least three portions. The reaction 
is started with a small amount, reaching 47-8° C. after a few hours 
rotation, but this temperature should not be exceeded; overheating 
makes the leather brittle. The tannage begins with liquor of 6-7° B. and 
finishes after 3 days at the most, with 9-10 0 B. When the specified 
temperature is reached the drum is stopped, opened and let cool, the 
tannage continuing meanwhile. The drum should be only slightly 
over half full. Sulphites or acids ought not be added to the liquor; 
small amounts of tanning oil may be used. 

After tannage the hides lie in piles covered with moist cloths for 2-3 
days, that the tannin may become fixed. In preparing for currying the 
drum-tanned leather is watered a few hours in a weak liquor, then 
2-3 hours in pure water. Pit-tanned leather is simply rinsed. Either 
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leather is then oiled on the grain and let dry to the extent desired for 
currying. W. J. K. 


PATENTS. 

Oil Tannage. British Patent No. 13,126. J. Lewkowitsch and J. T. 
Wood. Fatty acids derived by saponification from animal oils are used 
for making chamois leather and preparing degras. moellon, sod oil, etc., 
therefrom. The fatty acids are prepared by any well-known method of 
saponification, as used in the candle-making or soap-making industries, 
and are used as a stocking medium in place of the usual commercial oils, 
the skins being subsequently pressed and washed for the recovery of the 
fatty material for making degras, etc. 

Leather-splitting Machine. U. S. Patents Nos. 1,038,560 and 1,038,561. 

Joseph H. Gay, Newark, N. J. 

Process of Tanning. U. S. Patent No. 1,039,150. Gustaf Hjalmer 
Lindstrom, New Plymouth, New Zealand. After being unhaired and 
cleaned, the hides are treated with a solution of alum, salt, and pyro¬ 
phosphate of soda, and then with a mixture of such solution and gambier 
and quebracho, with borax baths alternating with the tanning liquors. 

Production of Leather. U. S. Patent No. 1,040,400. E. E. M. Payne, 
Aylesbury, England. The process consists in treating the hides with an 
alkaline peat extract and afterward with an acid. 

Artificial Leather. British Patent No. 12,991. J. F. Lipman, London. 
Leather waste is treated with carbon bisulphide, potash permanganate and 
lime, heated to 212 0 F. with stirring, moulded, dried and rolled. 

Artificial Leather. British Patent No. 15,761. E.Reidel, Mannheim, Ger¬ 
many. A sheet material for belting, or for boot soles, etc., is made 
from dried slaughter-house residues, such as tendons, sinews, or entrails, 
by reducing them to long thin filaments which are combined crosswise 
into a mat, immersed in a swelling-bath, washed, treated with albumen, 
pressed, tanned, and dried. Hemp, flax, tow, manila, aloe, sisal, or other 
long vegetable filaments may be added to the animal matter. The swell¬ 
ing-bath may contain a dilute alkali, such as sodium sulphide, or an 
acid, such as sulphuric, hydrochloric, lactic, or propionic acid, and the 
albumen may be in the form of blood, globulin, or fibrin. A saturated 
soap solution or an amulsion or ceresin or paraffin may be used with the 
albumen; or it may be used after the tanning and then be fixed by means 
of metallic salts. In an alternative treatment, the swelling-bath is 
omitted, the matted substance being treated directly with albumen and 
soap solution, pressed, and tanned. 



